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INTRODUCTION 
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1.1  BACKGROUND 


SAIC  is  currently  conducting  '-research  on  how  to  enhance  ^  - 
nuclear  and  chemical  warfare  training  at  the  National 
Training  Center^  ^i-This  research  has  identified  /  a  need /i-^df 
field  simulators  which  provide  appropriate  indications  of 
the  simulated  environment.  Part  of  the  current  reserach  is 
to  provide  preliminary  designs  for  simulators  of  the  IM-174 
Radiacmeter,  the  IM-93  or  185  Dosimeter,  and  the  M-43 
Chemical  Detector.  A  method  of  remotely  controlling  these 
simulators  hy  ^^^^ntilizing  off-the-shelf  commercial  pagers 
appeared  to  be  cost-effective.  There  appeared  to  be  a 
significant  risk;  however,  in  the  ability  of  a  transmission 
system,  constrained  by  acceptable  power  levels  and 
frequencies,  to  communicate  with  pagers  througb''>ut  areas  of 
interest  at  Fort  Irwin^  As  part  of  the  research  defining 
field  simulator  operational  impacts,  SAIC  had  conducted  an 
electromagnetic  path  loss  survey  on  27  and  28  October  1983 
at  Fort  Irwin.  (The  survey  is  documented  in  Appendix  B  to 
"Technical  and  Operational  Impacts  of  Field  Simulators  on 
the  National  Training  Center"  (draft  technical  report),  SAI, 

1  February  1984.)  This  (A  survey  measured  path  losses  as  high 
as  163.1  dB  near  the  frequency  of  the  pagers.  These 
measured  path  losses  raised  considerable  doubt  t;.at  the 
pagers  could  adequately  communicate  when  limited  by 
'.ransmission  levels  of  twenty-five  watts  maximum  which  are 
permissible  at  Fort  Irwin.  At  the  same  time,  operational 
experience  of  Motorola  pagers  operating  in  urban  areas 
indicated  that  they  would  operate  acceptably  in  the  Fort 
Irwin  environment.  Before  preceding  further  with  the  field 
simulator  design  based  on  pagers,  it  was  essential  to 
resolve  the  question  of  whether  or  not  they  could  operate 
acceptably.  To  answer  this  question  SAIC  tested  the  paging 
system  at  Ft,  Irwin  under  field  conditions.  This  report 
describes  the  test,  its  results,  conclusions  and 
recommendations.  The  test  was  conducted  from  17  to  20 
Septemeber  1984, 

1.2  PURPOSE  OF  THE  TEST 


The  purpose  of  the  test  was  to  verify  the  capability  of 
commercial  off-the-shelf  Motorola  paging  system  to 
communicate  throughout  an  adequate  area  of  Fort  Irwin,  so 
that  the  system  could  be  used  to  provide  remote  control  of 
nuclear  and  chemical  field  simulators,  A  secondary 
objective  'Of— the  test  vas  to  provide  a  mapping  of  the  pager 
communications  coverage  from  selected  transmission  sites  at 
Fort  Irwin,  ,  /  —  ■ 
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SECTION  2 
APPROACH 


2.1  GENERAL 

Areas  of  interest  in  which  nuclear  and  chanical  simulators 
might  be  used  were  identified  by  coordinating  with  members 
of  the  Army  Operations  Group  at  Port  Irwin.  An  analysis 
which  included  results  of  a  previous  field  strength  survey, 
a  requirement  not  to  interfere  with  other  systems,  and 
experience  with  other  radio  frequency  (RF)  systems  at  Fort 
Irwin,  indicated  that  three  transmission  sites  had  the 
potential  of  covering  the  entire  area  of  interest  while 
satisfying  all  constraints.  Since  only  one  transmitter 
could  be  economically  obtained  for  the  test,  the  total 
coverage  for  three  transmitters  was  measured  by  transmitting 
from  one  site  at  a  time  and  combining  the  results.  Sincc- 

the  system  design  is  based  on  sequential  transmissions  from 

the  three  transmitters,  rather  than  simultaneous 
transmissions,  the  assumption  that  test  results  from  each 
site  are  independent  of  the  other  sites  appears  to  be  valid. 
On  successive  days  the  transmitter  was  installed  on  each 
site  and  transmissions  were  made  at  exact  five  minute 

intervals.  Personnel  in  jeeps,  with  watches  synchronized 
with  the  transmitter  crew,  travelled  prescribed  routes 

throughout  the  area  and  recorded  where  transmissions  were 
received  and  where  they  were  not.  Voice  radio  nets  were 
available  to  further  coordinate  the  test.  The  test  required 
considerable  advance  coordination  for  permission  to  transmit 
on  a  given  frequency,  power  levels,  transmitter  location, 
range  clearance,  ground  tremsport,  helicopter  transport, 
electic  power,  and  RF  voice  communication.  Identification 
of  coordination  required  and  accomplishment  of  that 
coordination  will  be  useful  later  in  defining  corresponding 
considerations  and  actions  which  will  be  required  in 
implementing  the  selected  field  simulators  system.  To 
document  and  facilitate  necessary  coordination  for  the  test, 
a  field  simulation  transmission  test  plan  was  prepared  and 
updated  as  appropriate.  The  final  version  of  the  plan  is 
provided  in  Attachment  1. 

2.2  TRANSMITTER  AND  ANTENNA 

The  transmitter  was  a  Motorola  Paging  Universal  Remote 
Control  (PURC) ,  Model  Number  C73JZB,  with  a  power  output  of 
50  to  100  watts  and  a  frequency  range  of  132  to  174  MHz. 
For  the  test  it  was  set  to  a  frequency  of  148.825  MHz. 
Power  output  of  the  transmitter  for  the  test  was  fifty  watts 
which  was  attenuated  by  an  estimated  factor  of  two  by  the 
100  foot  antenna  lead,  so  that  the  power  input  to  the 
antenna  was  approximately  twenty-five  watts.  A  brochure 
describing  the  transmitter  is  provided  in  Attachment  2. 
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Address  codes  and  messages  to  the  pagers  were  input  to  the 
transmitter  using  a  Motorola  MODEM  Plus,  Model  Number 
E08PLS2000  T.  A  brochure  describing  this  equipment  is 
provided  in  Attachment  3. 

The  antenna  incorpo,:ated  an  off-the-shelf  Decibel  Products 
Model  DB-224  mast  and  array.  When  this  two  piece  antenna 
was  assembled  its  length  was  255  inches.  This  antenna  was 
combined  with  an  ”AIC  special  design,  portable  mast,  base, 
and  reflector.  The  base  consisted  of  a  tripod  and  twenty 
foot  steel  mast  which  when  assembled,  and  anchored  by  about 
fifteen  sandbags  provided  integral  necessary  stability  in 
high  winds.  When  disassembled  the  entire  antenna  assembly 
could  be  carried  lU  a  truck  or  internally  in  a  UH-1 
helicopter.  The  antenna  focused  power,  downward  and  over 
about  a  220  degree  arc.  There  was  also  a  reduced  power  rear 
lobe.  The  downward  focusing  and  reduced  rear  lobe  will 
reduce  any  problem  of  interference  with  Goldstone  and 
spectrum  analysis  receivers  mounted  at  the  tops  of  Mount 
Tiefort  and  Granite  Peak.  A  brochure  describing  the  DB-224 
and  a  drawing  of  the  SAIC  antenna  assembly  are  provided  in 
Attachment  4 . 

2.3  RECEIVERS 

Two  two  types  of  receivers  were  used.  One  was  a  Motorola 
ENVOY  model  off-the-shelf  pager  which  simply  provides  an 
output  signal  (selectable  as  an  audio  signal  or  blinking 
light)  ,  This  page  is  used  in  the  design  of  the  chemical 
detector  simulator,  and  is  the  most  economical  design  where 
only  an  on/off  signaJ  is  required.  The  other  receiver  was  a 
Motorola  Model  BPR  20C0  pager,  which  is  also  off-the-shelf. 
This  pager  can  receive  signals  of  up  to  twenty-four 
characters  in  length.  This  pager  is  used  in  the  design  of 
the  radiacmTter  and  dosimeter  field  simulator.  Its  use  is 
appropriate  in  applications  where  more  information  (e,g, 
radiation  rate  levels)  is  required.  Brochures  describing 
the  two  pagers  are  provided  in  Attachment  5. 

2.4  CONDUCT  OF  THE  TEST 

For  the  first  day  of  monitoring,  the  transmitter  location 
was  Goat  Mountain.  The  transmitter  was  located  about  two 
hundred  meters  to  the  v/est  of  the  Aroex  generator  and 
antennas  location  on  G  ^t  Mountain,  The  test  antenna  was 
pointed  to  the  west.  Th^s  provided  essentially  line  of 
sight  coverage  throughout  the  Live  Fire  area,  and  also 
provided  some  coverage  of  the  east  end  of  South  and  Central 
corridors.  For  the  second  day  of  monitoring  the  transmitter 
was  placed  on  LFA  1,  with  the  antenna  pointed  to  the  south 
east.  This  provided  coverage  primarily  of  Central  Corridor 
and  the  east  and  west  ends  of  South  Corridor,  For  the  third 
day  of  monitoring,  the  transmitter  was  placed  at  the  NASA 
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site  on  Mount  Tiefort  with  the  antenna  pointed  to  the  south 
east.  This  provided  coverage  primarily  to  South  Corridor ^ 
with  some  additional  coverage  of  the  east  end  of  the  other 
corridors. 

Four  monitor  teams  were  used^  with  one  monitor  team  in  each 
corridor  (South,  Central,  and  Live  Fire) ,  and  one  monitor 
team  concentrating  on  areas  of  special  interest  for  the 
particular  transmission  site.  Each  day  the  monitor  te^s 
assigned  to  corridors  followed  the  same  path.  Paths  had 
been  selected  based  on  coordination  with  NTC  operations 
personnel  to  cover  areas  of  difficult  reception  and  areas  of 
particular  interest  in  nuclear  and  chemical  warfare 
operations,  as  well  as  to  measure  over^l  area  coverage. 
Each  monitor  tean  was  mounted  in  a  jeep  provided  by  the 
Army.  The  team  consisted  of  two  people:  an  Army  driver, 

who  was  a  noncommissioned  officer  familiar  with  operations 
in  the  area,  and  a  recorder.  Two  recorders  were  Army 
noncommissioned  officers  and  two  were  engineers  or 
technicians  from  SAIC  and  Motorola.  Each  team  was  equipped 
with  one  of  the  two  types  of  pagers  described  in  Section  2.3 
above. 

At  the  beginning  of  the  test  each  day,  monitor  teams  were 
initially  positioned  where  receipt  of  the  first  signal  was 
essentially  certain.  Voice  communication  with  each  te^  and 
the  transmission  site  was  established  using  a  combination  of 
radio  nets  with  VRC-46  tactical  radios  and  commercial 
radios.  When  it  had  been  confirmed  that  all  monitor  teams 
had  received  the  first  page,  all  monitor  terns  moved  out  on 
their  assigned  m.onitor  routes.  During  the  test, 
transmissions  were  made  every  five  minutes.  Eactv  monitor 
team  plotted  on  a  map  its  location  at  the  time  of 
transmission  and  indicated  whether  or  not  a  signal  was 
received  on  its  pager. 


SECTION  3 
RESULTS 

Figures  1  through  4  (following  page  6)  show  the  points  at 
which  receipt  of  transmissions  were  tested,  A  gray  circle 
represents  a  successful  receipt  of  the  signal.  A  dark 
square  indicates  a  failure  to  receive  a  transmission.  The 
figures  are  based  on  reductions  of  Ft.  Irwin  North  and 
South  1:50,000  maps.  Grid  squares  are  one  kilometer  on  a 
side. 

3.1  COVERAGE  FROM  GOAT  MOUNTAIN 

The  transmitting  ancenna  was  located  on  Goat  Mountain  at 
coordinates  (495293)  and  pointed  at  240  degrees  azimuth. 
The  220  degree  main  lobe  of  the  antenna  pattern  is  shown  by 
the  dotted  lines.  Coverage  from  Goat  Mountain  is  shown  in 
Figure  1.  Coordinates  at  which  readings  were  taken,  and 
results  of  readings  are  shown  in  Table  1,  All  points  in  the 
Live  Fire  Corridor  could  be  covered  from  this  site. 
Transmissions  were  received  at  the  bottom  of  a  canyon  about 
two  miles  to  the  rear  of  the  antenna  and  at  the  base  of 
hills  directly  in  front  of  the  antenna  where  the  hill 
appeared  to  most  effectively  block  the  line  of  sight  to  the 
transmitting  antenna- 

3.2  COVERAGE  FROM  LFA  1 

The  transmitting  antenna  was  located  on  L’=’A  1  at  coordinates 
(376212)  and  pointed  at  150  degrees  azimuth.  Coverage  from 
LFA  1  is  shown  in  Figure  2,  Coordinates  at  which  readings 
were  taken  and  results  of  readings  are  shown  in  Table  2, 
All  points  in  the  Central  Corridor  were  covered  except  for  a 
small  area  in  the  western  end  of  the  corridor.  This  area 
was  covered  by  transmissions  from  Mt,  Tiefort,  however, 
transmissions  were  also  received  throughout  the  Red  Lake 
area  at  the  east  end  of  the  South  Corridor.  This  area  had 
been  identified  as  one  in  which  all  types  of  radio  frequency 
transmissions  were  severely  limited. 

3.3  COVERAGE  FROM  MOUNT  TIEFORT 

The  transmitting  antenna  on  Mount  Tiefort  was  located  at  the 
NASA  Site,  coordinates  (401031)  and  pointed  at  150  degrees 
azimuth.  Coverage  from  Mount  Tiefort  is  shown  in  Figure  3. 
Coordinates  at  which  readings  were  taken  and  results  of 
readings  are  shown  in  Table  3.  All  points  in  the  South 
Corridor  were  covered  except  for  the  Red  Lake  area  at  the 
east  end  of  the  corridor  and  a  small  area  in  the  east  end  in 
Grid  Square  (5110)  .  The.  Red  Lake  area  was  covered  however 
from  LFA  1  and  Grid  Square  (5110)  appears  to  be  covered  from 
Goat  Mountain, 
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From  Ht.  Tiefort,  the  areas  in  the  vest  end  of  central 
corridor,  which  were  missed  by  transmissions  from  LFA  1, 
were  adequately  covered. 

3.4  GENERAL  COVERAGE 

Figure  4  shows  the  coverage  from  the  combination  of  all 
three  transmission  sites.  All  areas  were  covered  by 
transmissions  from  at  least  one  site.  Parts  of  the  Red  Lake 
area  at  the  east  end  of  the  South  Corridor  were  covered  only 
by  transmissions  from  LFA  1.  Parts  of  the  west  end  of  the 
Central  Corridor  received  transmissions  only  from  Mount 
Tiefort.  Much  of  Live  Fire  rt-ceived  transmissions  only  from 
Goat  Mountain. 

There  are  about  six  isolated  points  at  which  a  dark  square 
is  not  covered  by  a  gray  circle.  These  darx  squares  are 
points  where  the  monitor  team  was  located  at  the  time  of  a. 
transmission  from  a  site  which  did  not  cover  that  point.  On 
days  when  these  points  would  have  been  adequately  covered, 
the  monitor  team  was  not  at  these  exact  points  when  a 
transmission  was  made,  since  the  monitor  team  followed  a 
prescribed  route,  but  did  not  go  to  a  specific  point  for 
each  transmission. —  In  each  such  case,  after  examining  the 
terrain  and  antenna  locations,  it  appears  valid  to  project 
coverage  of  these  points  based  on  coverage  of  nearby 
locations  with  similar  lines  of  sight  to  a  transmitter. 

3.5  RECEIPT  OF  SIGNALS  INSIDE  A  TANK 

In  previous  analysis  and  field  strength  tests  it  appeared 
that  it  would  not  be  possible  to  communicate  directly  with 
pagers  inside  a  tank  or  armored  personnel  carrier.  To 
verify  this,  a  single  test  was  made  in  which  a  pager  was 
carried  inside  an  M-60  tank  which  was  then  completely 
buttoned  up.  The  tank  appeared  to  be  in  its  operational 
configuration.  Contrary  to  expectations,  signals  were 
received  from  Mount  Tiefort.  The  transmission  path  was  line 
of  sight  and  about  twelve  kilometers  long. 

3.6  BATTERY  LIFE 

Fresh  batteries  were  installed  in  pagers  at  the  beginning  of 
each  day.  No  other  battery  changes  were  required. 


Table  1.  Results  of  transmission  test  from  Goat  Mountain, 


Transmissions  were  received  by  the 
Monitor  at  the  following  coordinates: 


Live  Fire  Corridor 


Coordinates 

444225 

429210 

492220 

509219 

540215 

557206 

570212 

571243 

546240 

540249 

545259 

505270 

440285 

407285 

386282 

362288 

347278 

368252 

381256 

401255 

409271 

449270 

465268 

454288 

472290 

485265 


Time 


Not  Recorded 


There  were  no  points  at  which  the  Live  Fire  Corridor  Monitor 
did  not  receive  transmissions  from  Goat  Mountain. 
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Table  1.  Results  of  transmission  test  from  Goat  Mountain 

(continued) . 


Transmissions  were  received  by  the  Central  Corridor 
at  the  following  coordinates: 


Coordinates 

370127 

248170 

212197 

193188 

186174 

183157 

193151 

200149 

223137 

238124 

260120 

271106 

294092 

318088 

535122 

521111 

510100 

499098 

465104 

407107 

427097 

402081 

375098 

402108 


Time 

Not  Recorded 


Transmissions  were  not  received  by  tiie 
Monitor  at  the  following  coordinates: 


Central 


Coordinates 

346138 

324126 

302118 

295114 

271124 

264135 

253149 

248183 

204148 

210144 

214142 

220139 


Time 

Not  Recorded 


Monitor 


Corridor 
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Table  1,  Results  of  transmission  test  from  Goat  Mountain 

(continued) . 

Transmissions  were  received  by  the  South  Corridor  Monitor  at 


the  follcwing 

coordinates : 

Coordinates 

Time 

477S87 

1150  hrs 

503f>91 

1155 

490988 

1200 

522997 

1205 

584077 

1220 

546  07  8 

1225 

536058 

1230 

524042 

1235 

492003 

1300 

476988 

1310 

476000 

1325 

375940 

1330 

337949 

Assume 

1335 

299935 

Assume 

1340 

263959 

1345 

270965 

1350 

315983 

1355 

344996 

1415 

394960 

1425 

405962 

1430 

410964 

1435 

422971 

1440 

468986 

1450 

Transmissions  were  not  received  by  the  South  Corridor 
Monitor  at  the  following  coordinates: 


Coordinates 


523039 

512022 

509016 

509011 

410945 

261958 

338972 

337973 

320992 

364966 

405997 


Time 

1240 
1245 
1250 
1255 
1325 
1345 
Assume  1400 
1405 
1410 
1420 
1455 


13 


Table  1.  Results  of  ti: ansmissiort  test  from  Goat  Mountain 

(concluded) . 

Transmissions  were  received  by  the  Roving  Monitor  at  the 
following  coordinates: 

Coordinates  Time 


491290 

496290 

491277 

481294 

478288 

468295 

461292 

465288 

471283 

447284 

444285 

434287 

439268 

443229 

408199 

371121 

361098 

323054 

311040 

332029 

337028 

354023 

359010 

391002 

446987 

468986 

496989 

522998 

572041 

582075 

556227 


Recorded 

as 

St  own 


1250 


1425 


la 

•V.!* 


s 


i 


r.j 
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Transmissions  were  not  received  by  the  Roving  Monitor  at  the 
following  coordinates: 


Coordinates 


Time 


388168 

419993 

1340 

561023 

1405/1410 

570033 

1420 

548133 

610175 

.  i 

rMt 
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Table  2 


Results  of  transmission  test  from  LFA-1 . 


Transmissions  were  received  by  the  Live  Fire 
Monitor  at  the  foliowinq  coordinates; 

Coordinates  Time 


527219 

511218 

480215 

464215 

454213 

440218 

460235 

419286 

393280 

401253 

403248 

406247 

405259 

415270 

449287 

456291 

478286 

539249 

549259 

541221 

568231 

574208 

560203 

Transmissions  were  not  received  by  the  Live  Fire 

Monitor  at  the  following  transmissions; 


Coordinates 


Time 


485258 

474278 

439285 

376283 

349291 

349276 

349260 

350248 

363247 

375252 

382254 

397257 

429274 

452263 

468267 

467292 

487281 

519261  15 


Corridor 


Corridor 


Table  2.  Results  of  transmission  test  from  LFA-1 

(continued) . 

Transmissions  were  received  by  the  Central  Corridor  Monitor 
at  the  following  coordinates: 

Coordinates  Time 


323082 

312085 

282100 

263115 

259122 

243126 

235128 

212143 

184177 

195193 

218197 

246170 

271123 

300111 

318127 

352135 

371129 

305109 

321111 

371118 

378118 

352076 

392076 

423090 

420105 

410114 

430131 

492132 

531121 

462107 

440111 

Transmissions  were  not  received  by  the  Central  Corridor 

Monitor  at  the  following  coordinates: 

Coordinates  Time 


191152 

255147 
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Table  2.  Results  of  transmission  test  from  LFA-1 

(continued) , 

Transmissions  were  received  by  tiie  South  Corridor  Monitor  at 
the  following  coordinates: 

coordinates  Time 


499046 

521066 

53607  8 

557064 

584075 

575050 

572041 

567032 

563028 

554015 

519996 

511993 

498990 

481989 

460978 

443968 

429958 

359943 

314938 

282934 

260957 

268962 

310980 

320985 

331982 

333992 

345991 

349971 

372961 

396960 

423971 

466987 


Transmissions  were  not  received  by  the  South  Corridor 
Monitor  at  the  following  coordinates: 


Coordinates 

Time 

389941 

1320 

302977 

1350 

410965 

1430 

449975 

1440 

Table  2.  Results  of  tr^msmission  test  from  LFA-1 

(concluded) . 

Transmissions  were  received  by  the  Roving  Monitor  at  the 
following  coordinates: 

Coordinates  Time  Remarks 


370212 

390212 

1200 

394200 

402201 

Against  Mountain 

442221 

481258 

552233 

1245 

563221 

580204 

1255 

586154 

1305 

593116 

572047 

565040 

Way  Back  in  Draw 

565029 

1325 

541007 

411952 

406951 

407949 

382940 

1410 

331951 

321969 

293  006 

284023 

Transmissions  were  not  received  by  the  Roving  Monitor  at  the 
following  coordinates: 


Coordinates 


Time  t.smarks 


49126  8 
511267 
530251 
491988 
466986 
439969 


Against  Mountain 


1335 

1340 

1345 
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Table  3 


.  Results  of  train  sin  is  si  on  test  from 
Tiefort  Mountain. 

Transmissions  were  received  by  the  Live  Fire  Corridor 
Monitor  at  the  following  coordinates: 

Coordinates  Time 


402249 
349292 
381281 
411283 
548259 
546240 
540221 
554230 
567235 
567216 
574196 
564202 
555205 
54221  2 
523215 
452230 
485259 
475287 
468294 
448293 
445288 


Transmissions  were  not  received  by  the  Live  Fire  Corridor 
Monitor  at  the  following  coordinates: 

Coordinates  Time 


371254 
347257 
439281 
480  277 
489274 
538217 
515216 
497218 
465215 
467270 
446271 
415271 


U* 


VV' 

V.  1 

uijwr 


Ip;’ 
■/Av": 

.y.y-'* 
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Table  3.  Results  of  transmission  test  from 
Tiefort  Mountain  (continued) . 

Transmissions  were  received  by  the  Central  Corridor  Monitor 
at  the  following  coordinates: 

Coordinates  Time 


329078 
318088 
292092 
281107 
251125 
230135 
217140 
201149 
186153 
184169 
197192 
217197 
249191 
249180 
257147 
284117 
297113 
320128 
369129 
308111 
361118 
370119 
43)132 
493135 
527121 
502101 
40“' ■'09 
390105 
372100 
359089 


Transmissions  were  not  received  by  the  Central  Corridor 
Monitor  at  the  following  coordinates: 


Coordinates 


Time 


Table  3.  Results  of  tr amsmission  test  from 
Tiefort  Mountain  (continued)  , 

Transmissions  were  received  by  the  South  Corridor  Monitor  at 
the  following  coordinates; 

Coordinates  Time  Remarks 


353021 

356011 

354003 

372999 

401999 

427990 

447987 

468985 

449972 

428958 

418950 

385939 

348946 

308936 

276935 

271965 

291959 

294974 

312981 

326984 

326993 

336995 

344990 

358963 

374959 

395960 

411966 

428973 

447975 

329030 

310039 

291024  Reading  taken  inside  M60  A1 

Tank  (Buttoned  up) . 


There  were  no  points  at  which  the  South  Corridor  Monitor  did 
not  receive  transmissions  from  Tiefort  Mountain, 
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Table  3.  Results  of  tcarosmission  test  from 
Tiefort  Mountain  (concluded) . 

Transmissions  were  received  by  the  Roving  Monitor  at  the 
following  coordinates: 


Coordinates 


Time 


Remarks 


298002 
306993 
326  968 
366944 
393942 
424954 
461980 
469987 
481002 
491012 
512014 
514023 
530053 
548078 
563075 
563025 
537006 
503991 
441987 
407998 
397002 
356017 
357046 
362071 
362096 
369116 
399115 
429126 
425091 
405081 
389078 
379076 


Bottom  of  Small  Canyon 


Transmissions  were  not  received  be  the  Roving  Monitor  at  the 
following  coordinates: 


Coordinates 


Time 


Renarks 


567070 

570065 

567053 

573052 

572049 

567043 

571042 


1105 


Edge  of  Small  Canyon 
Back  in  CO  Small  Canyon 
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SECTION  4 
(X)NCLUSIONS 


Transmissions  can  be  received  by  off-the-shelf  Motorola 
pagers  throughout  all  areas  of  interest  on  the  Ft,  Irwin 
reservation  from  at  least  one  of  the  three  transmission 
sites  tested  while  operating  at  acceptable  power  levels. 
Although  future  operational  use  or  more  extensive  testing 
may  show  that  transmissions  cannot  be  received  in  a  few 
isolated  ravines  or  canyons  from  any  of  the  three  locations, 
no  such  locations  were  found  in  the  tests. 

In  at  least  some  cases,  transmissions  can  be  received  inside 
completely  buttoned-up  M-60  tanks.  No  controlled  test  of 
this  capaility  was  conducted  so  more  definitive  results 
under  operational  conditions  are  not  available. 
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SECTION  5 
RECOMMENEATIONS 


It  is  ceccmmended  that  work  be  continued  on  the  design  of 
field  simulators  in  which  Motorola  pagers  and  transmitters 
operating  at  approximately  150  MHz  are  used  for  remote 
control  of  the  field  simulators. 

It  is  recommended  that  further  tests  be  conducted  on  the 
capability  of  pagers  inside  tanks  and  armored  personnel 
carriers  to  receive  signals. 

It  is  recommended  that  tests  be  conducted  using  pagers  in  a 
fully  operational  environment  to  insure  that  there  is  no 
significant  loss  of  effectiveness  of  either  pagers  or  other 
electronic  systems. 

It  is  recommended  that  the  process  be  initiated  to  secure  a 
permanently  assigned  frequency  at  Ft.  Irwin  to  be  used  in 
the  operational  training  systeni  for  radio  frequency  control 
of  pagers. 
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ATTACHMENT  1 
TEST  PLAN 


FIELD  SIMULATOR  TRANSMISSION  TEST  PLAN 


1.0  INTRODUCTION 

1,1  Purpose  of  the  Test 

The  purpose  of  the  test  is  to  verify  the  viability  of  the 
concept  of  using  a  commerical  off-the-shelf  (COTS)  Motorola 
pager  system  as  the  common  control  system  for  nuclear  and 
chemical  field  simulators  at  the  U.S.  Army  National 
Training  Center  (NTC) .  The  test  will  verify  the  capability 
of  the  pagers  to  reliably  receive  control  signals  in  the  NTC 
environment,  A  secondary  objective  is  to  obtain  a  rough 
mapping  of  where  signals  can  be  received  using  a  system  of 
the  type  tested. 


1.2  Applicability 

This  plan  is  the  basis  for  the  test  preparation, 
coordination,  and  execution.  In  the  course  of  planning,  the 
test  the  plan  has  been  updated  to  include  an  increasing 
degree  of  detail,  and  to  reflect  results  of  coordination  and 
planning  meetings. 


1,3  Content 

This  plan  includes  the  following; 

•  Purpose  of  the  test 

•  Test  approach,  including  concept,  equipment  and 
personnel  requirements 

•  Test  preparation 

•  Conduct  of  the  test 

•  Recording  and  reporting 


1.4  Test  Organization 

Test  Director  is  Julius  Ickler  of  Science  Applications 
International  Corporation  (SAIC),  Deputy  Director  is  Joe 
Birney  of  SAIC.  Names,  addresses  and  telephone  numbers  of 
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test  participants  and  those  with  whom  coordination  may  be 
required  are  in  Enclosure  1. 

2.0  APPROACH 

2  .1  Concept 

Initially  a  transmitter  and  antenna  of  the  type  and  having 
the  capability  of  the  operational  system  will  be  placed  on 
Goat  Mountain,  LPAl  and  Mt.  Tiefort  respectively  on  three 
successive  days.  A  commercial  encoder  driven  by  a 
microcomputer  will  provide  a  constant  input  of  a  typical 
control  message  which  will  be  repeated  every  minute 
throughout  the  test  period. 

One  monitoring  party  per  corridor,  mounted  in  jeeps,  will 
travel  throughout  each  operating  corridor  (South,  Central, 
Live  Fire)  on  selected  routes.  The  routes  will  crisscross 
each  corridor  so  that  a  thorough  sampling  of  reception  in 
the  corridor  is  obtained.  A  fourth  monitoring  party  will 
monitor  areas  of  importance  for  the  transmission  site  being 
used  that  day.  In  areas  of  acceptable  reception  on  roads, 
monitoring  parties  will  also  test  reception  in  nearby 
depressions  or  ravines.  Each  monitoring  party  will  be 
equipped  with  a  standard  COTS  pager  and  a  map.  Each 
monitoring  party  will  track  its  location  on  the  map  and 
record  on  the  map  its  route  and  whether  or  not  signals  were 
received  on  the  pager. 

One  day  will  be  required  to  test  the  transmission  from  Goat 
Mountain  with  monitoring  parties  concurrently  located  in  the 
South  Corridor,  Central  corridor,  and  Live  Fire  Area. 

On  successive  days,  the  transmitter  will  be  moved  to  LFA  1 
(Hill  1497)  ,  and  Mt.  Tiefort.  For  each  transmitter 
location,  all  three  corridors  will  be  tested  in  order  to 
evaluate  the  capability  of  the  operational  system  when 
signals  may  be  sequentially  transmitted  from  two  or  three 
locations. 

The  transmitter  md  antenna  package  will  be  delivered  by 
motor  vehicle  for  the  Goat  Mountain  and  LFAl  sites.  The 
transmitter  and  antenna  package  will  be  delivered  by  motor 
vehicle  to  the  Ft.  Irwin  heliport,  where  it  will  be  loaded 
and  delivered  by  U.S.  Army  helicopter  to  the  Mt.  Tiefort 
NASA  site.  At  the  end  of  the  day  the  helicopter  will  return 
the  transmitter  to  the  heliport.  The  transmitter  and 
antenna  package  will  be  internally  loaded  on  the  helicopter. 
Drivers,  recorders,  maps,  and  one-quarter  ton  trucks  will  be 
provided  by  the  Army  as  requested  in  the  19  June  SAIC  letter 
to  LTC  Fitzgerald. 
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2.2  Equipment  Required 


Transmitter  System 

1  each 

a. 

Transmitter  (Motorola) 

1  each 

b. 

Encoder  (Motorola) 

1  each 

c. 

Micro  Computer  Input  (SAIC) 

1  each 

d. 

Antenna  SDI 

220  degree  cardioid  8  db 

1  each 

e. 

Control  Radio  (Net  control 
station)  (Motorola) 

1  each 

f. 

Transport  vehicle  (SAIC) 

1  each 

Monitorina  Teams 

4  each 

a. 

1/ 4-Ton  Truck  (GFE) 

1/Team 

b. 

Pager  with  spare  batteries 
(Motorola) 

1/Team 

c. 

Maps  (GFE) 

1/Team 

d. 

Control  radio  (GFE)  VRC-46 
(or  equal) 

1/Teara 

2.3  Personnel 

2.3.1  Qpg.iatgCS 


(electrical  power  technician 
to  fuel  generator,  maintain 
power  generator,  turn  power 
transmission  at  site  on  and 
off  at  beginning  and  end  of 
each  day) 

2.3,2  H.Qbil e  tt9ni.t9r,  Isam  LLaui.  tsans) 

a.  Pager  Operator/Map  Reader  (SAIC)  2  (Army)  2 

b.  Driver  (Army)  4 

2.4  Data  Reduction  and  Re;.- r ting 


a.  SAIC  2 

b.  Motorola  2 

c.  AMEX  part 

time 


27 


2.4.1  Monitoring  Parties 

Each  monitoring  party  will  provide  daily  to  the  test 
director  a  map  overlay  showing  its  routes,  points,  and  times 
where  control  signals  were  received. 


2.4.3  Site  Preparation 

Sites  ready  at  three  locations  for  antenna  mounting  with  a 
20  foot  minimum  mast  height  required.  Power  60  cycles  120v 
0  6.7  amps  during  setup  and  testing. 


3.0  TEST  PREPARATION 

Test  preparation  consists  of  securing  permission  and 
clearance  to  use  Ft.  Irwin  on  the  appropriate  dates, 
clearance  to  transmit  under  specified  conditions, 
arrangements  to  secure  equipment  and  arrangements  for 
operational  and  logistic  support.  Enclosure  2  is  a  PERT 
chart  which  shows  the  time  critical  actions.  Enclosure  3 
is  a  check  sheet  showing  actions  required,  person  to 
accomplish  the  action,  and  deadline  date.  Spaces  are 
provided  for  entering  date  of  completion  and  remarks. 


4.0  CONDUCT  OF  THE  TEST 

Test  procedures  are  provided  in  Enclosure  4. 


5.0  RECORDING  AND  REPORTING 

Ttecording  and  reporting  requirements  and  procedures  are 
provided  in  Enclosure  6. 


PERSONNEL  INFORMATION 


Program  Monitor : 


Program  Manager: 


Deputy  Program 
Manager  Test/ 
Director : 


Major  Rudy  Rushing  (505)  844-3724 
Major  Johnnie  Grant 

Field  Command,  Defense  Nuclear  Agency 

Dr,  David  Erickson,  (619)  456-6458 
SAIC 


Julius  Ickler  (619)  456-6357 
SAIC 

P.O.  Box  2351 

La  Jolla,  California  92038 


Deputy  Test  Director:  Joe  Birney  (6  19  )  456  -6  1  01 

SAI  Test  Coordinators  and  Participants: 

John  Hafer  (619)  456-6387 
J.R.  Robinson  (619)  456-6694 
Gerry  Wilson  (619)  456-6137 


TRADOC  Coordinator: 

NTC  Army  Communications  Command: 


LTC  Fitzgerald 
LTC  Closkey 


(C04)  727-3978/2983 


Haj.  York  (619)  386-3002 
Mr.  Cushman 
Mr.  Pankey 


NTC  Operations  Group  Contact: 

LTC  Wyatt 

(619) 

386-5087 

NTC  AMEX 

on  Site  Manager: 

R.  Besner 

(619) 

386-1600 

NTC  SAI  on  Site  Manager: 

R.  Dickson 

(619) 

386-5066 

Motorola 

Coordinator  : 

M,  Coffin 

(619) 

578-2222 

H.  Mosher 
R.  Roth 


:iTC  ILS  COR: 


LTC  Richard  S,  Meyers 

AFZJ-DCI 

(619)  386-3792 
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Enclosure  1 


PERSONNEL  INFORMATION 
(continued) 


ARMY  PARTICIPANTS 

TEAM  1  (South  Corridor)  DRIVER:  SPC  R,  Jackson 

MONITOR:  1st  day  -  Mark  Coffin 

(Motorola) 
2nd  day  -  R.  Roth 

(Motorola) 
3rd  day  -  G,  Wilson 
(SAIC) 


TEAM 

2 

(Central  Corridor) 

DRIVER: 

Sp4  B.  Cunningham 

MONITOR: 

SFC  G.A.  White 

TEAM 

3 

(Live  Fire) 

DRIVER: 

Cpl.  J.W.  Sage  Jr. 

MONITOR: 

SFC  M.E.  Prichett 

TEAM 

4 

(Corridor  Depends 
on  Transmission 

DRIVER: 

SFC  R.R.  Kasperski 

Site) 

MONITOR: 

J.  Ickler  (SAIC) 
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SAIC  TRANSMISSION  TEST 
CHECK  SHEET 


ACTION  REQUIRED 

ASSIGN  TO 

DEADLINE 

DATE 

COMPLETE 

RECONFIRMED 

REMARKS 

Transmission  approval 
requested 

Ickler 

20  Aug 

13  July 

verbal , 

J.  Ickler 

Range  requested 

Ickler 

15  June 

13  July 

verbal,  LTC 
Fitzgerald 

Approval  for 

i  ssi  nn.. 

Ickler 

20  Aug 

16  July 

verbal,  Ma j , 
York 

Approval  for  range 

Ickler 

20  July 

13  July 

verbal ,  LTC 
Fitzgerald 

Transmitter  Con¬ 
figuration  Finalized 

Birney 

21  May 

31  May 

25  W,  8  db. 
Ant. 

Crystals  ordered 

Birney 

4  June 

5  June 

148.825  MHz 

Transmitter  requested 

Birney 

6  June 

11  June 

Transmitter  received 

Birney 

24  Aug 

10  Aug 

Encoder  requested 

Birney 

6  June 

11  June 

Encoder  received 

Birney 

2  July 

7  Aug 

Pagers  requested 

Birney 

6  June 

14  Aug 

Pagers  received 

Birney 

12  Sept 

Support  requested 

Helicopter 

Ickler 

8  June 

19  June 

Need  to 
reconfirm 
for  later 
dates 

Vehicl es 

Ickler 

8  June 

19  June 

m  m 

‘-'/•W.l , 


k  * »' 

*3 

W.s\<\ 

>*':**  Si»i3 


■>■  .'■  .I 


'•'i 


•  j» 

n  ■v'^V  ( 


V 

,\S\C 

.  -V 


O  N'-V' 


.-- 
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Enclosure  3 


Army 

Ickler 

8 

June 

19  June 

It  m 

Motorola 

SAIC 

Other 

Birney 

Ickler 

Ickler 

8 

8 

8 

June 

June 

June 

11  June 

n  If 

Maps 

Logistic  Support 
approved 

Ickler 

8 

June 

19  June 

n  n 

Helicopter 

Ickler 

22 

Aug 

■  ■ 

Venicles 

Ickler 

22 

Aug 

M  11 

Personnel 

Army 

Ickler 

22 

Aug 

*  11 

Motorola 

Birney 

22 

Aug 

m  m 

SAIC 

Ickler 

22 

Aug 

m  m 

Other 

Ickler 

22 

Aug 

m  ■ 

Maps 

Ickler 

22 

Aug 

*  w 

Antenna  mount 
fabricated 

Ickler/ 

Birney 

8 

June 

8  June 

9  9 

Antenna  available 

Birney 

2 

July 

2  July 

Preliminary  test  of 
antenna  erection 
procedure  and 
equipment 

Birney 

27 

Aug 

27  Aug 

Reservation  at 

Hotel  in  Barstow 

Richmond 

27 

Aug 

17,  18,  19,  20 
21  September 
Howard  Johnson 
6  rooms 

T.’.ST  PROCEDURES 


This  attachment  defines  the  sequence  and  procedures  to  be 
used  in  the  test.  The  test  will  be  performed  by  a 
Transmitter  Team  and,  six  Monitor  Teams.  The  Test  Director 
will  provide  coordinacion  and  a  central  point  of  contact. 
There  will  also  be  logistic  support  requirements  preceding 
and  during  the  test.  Table  is  a  schedule  of  the  test 
events. 

The  Transmitter  Team  >'onsi£ts  of  the  following: 

Joe  Birney  -  SAIC  Team  Lead  ' 

Jerry  Wilson  -  SAIC  Technical 

Mike  Mosher  ~  Motorola  Sales  Manager 

..  Robert  Roth  -  Motorola  RF  Specialist 

Rod  Reid  (Power  Technician,  AMEX) 

The  Transmitter  Team  will  be  equipped  with  a  rented  enclosed 
truck.  Communication  will  be  provided  by  a  Motorola  radio 
ai.d  an  SAIC  radio  which  can  tie  into  the  telephone  system. 

There  will  be  four  Monitor  Teams.  Bach  teem  will  consist  of 
twc  people: 

Team  leader/map  reader/ recorder  (SMC  or  Army  2  from  each) 
Driver  (Army) 

Each  Monitor  Team  will  be  equipped  with  a  1/ 4-ton,  4x4  truck 
(jeep) ,  a  VRC-46  radio  and  a  pager  receiver,  and  adequate 
batteries  for  edl  day  operation. 

For  the  flights  to  and  from  Mt.  Tiefort,  transmitter 
f  luiEHnent  will  be  loaded  internally  in  the  helicopter  by  the 
ti.ansmitter  team  subject  to  instructions  by  the  aircraft 
commander  or  crew  chief. 

A4.1  Events  Prior  to  17  September. 

During  the  week  of  27-31  August,  Joe  Birney  will  assemble 
and  test  equipment  in  the  test  configuration  at  the  Motorola 
facility  in  San  Diego.  The  transmitter,  computer  driver, 
encoder,  and  all  pagers  will  be  tested  as  a  system. 
Administrative  radios  will  also  be  checked.  He  will  then 
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Enclosure  4 


supervise  packaging  of  equipment  for  transport  to  Ft. 
Irwin. 

Prior  to  17  September  the  Transmission  Team  leader  will 
personally  reconnoiter  each  transmission  site  to  insure  that 
access,  sufficient  power  cable,  and  other  needs  are 
available. 

A4.2  Events  on  17  September  (Monday) 

At  09:00  the  Test  Director  will  brief  Army  members  on 
monitor  teams  and  confirm  that  all  equipment  is  available  to 
the  monitor  teams. 

From  11:00  to  17:00  Army  test  participants  will  correct 
deficiencies  detected  during  the  briefing.  At  15:00  the  CIS 
the  test  director  will  check  with  all  the  transmitter  teams 
as  set  up  for  the  following  day. 

From  06:00  to  12:00  the  Transmitt.er  Team  will  load  its 
equipment  and  transport  it  to  Ft.  :.rwin. 

From  12:00  to  15:00  Monitor  Team  will  set  up  the  antenna  at 
Goat  Mountain. 

4.3  Events  on  18  September  (Tuesday) 

Transmitter  Team 


7:00 


Check  in  with  Test  Director  at  CIS. 


7:00  -  9:00  Travel  to  Goat  Mountain,  final  setup 

equipment,  prepare  to  transmit. 

9:00  -  15:00  Transmit  from  Goat  Mountain  with 

one  tranmission  at  each  five  minute  interval. 


15:00  “  17:00  Load  equipment,  return  to  CIS, 

prepare  for  following  day,  report 
on  operations  to  Test  Director, 
secure  equipment. 

Monitor  Teams 


7:00  -  8:00  Secure  and  load  equipment. 
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8:00  Check  with  Test  Director  at  CIS. 

Pickup  pagers,  batteries,  commercial 
radios. 

8:00  ~  9:00  Travel  to  initial  monitoring  point. 

9:00  *-  15:00  Monitor  while  following  prescribed 
routes. 

15:00  -  16:00  Return  to  CIS,  provide  written  and  verbal 
report  and  overlay  to  Test  Director. 
Prepare  for  following  day  operations. 

Turn  in  pagers,  batteries,  commercial 
radios. 

A4.4  Events  on  19  September  (Wednesday) 

Transmitter  Team 


7:00  Check  with  Test  Director  at  CIS. 

7:00  **  9:00  Travel  to  LFA  1,  set  up  equipment, 

prepare  to  transmit. 

9:00  **  15:00  Transmit  from  LFA  1,  with  one 

transmission  at  each  five  minute  interval 

15:00  -  18:00  Load  equipment,  return  to  CIS, 

report  on  operation  to  Test  Director 
prepare  equipment  for  helicopter 
transport,  secure  equipment. 

Monitor  Teams 


Same  as  18  September 
Tracking  Teams 

Same  as  18  September 

>  4.5  Events  on  20  September^ThTursday) 

Transmitter  Teams 

6:30  Check  with  Test  Director  at  CIS 
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6:30 


7:00  Load  equipment,  travel  to  helipad 


7:00  - 

7:30 

Load  equipment  for  internal 
transport  to  Mt,  Tiefort, 

7:30  - 

8:30 

Transmitter  Team  and  equipment 
delivered  by  helicopter  to  Mt, 
Tiefort, 

8:00  - 

9:00 

Set  up  equipment  at  Mt.  Tiefort 
on  NASA  site. 

9:00  - 

15:00 

Transmit  from  Mt,  Tiefort  with 
one  transmission  at  each  five 
minute  interval. 

15:00  - 

16:00 

Take  down  equipment  and  deliver 
to  helicopter  pickup  point. 

16:00  - 

17 : 00 

Load  and  return  personnel  and 
equipment  to  helipad. 

17:00  - 

17:30 

Return  equi^mient  to  secure  storage 
area.  Report  to  Test  Director, 

Monitor  Team 

Same  as 

18  September. 

A4.6  Events  on 

21  September  (Friday) 

Friday  is  a  make-up  day  in  event  tnat  weather  precludes 
flying  on  Thursday,  or  occurrence  of  other  delays.  If  there 
is  no  testing  required,  the  day  will  be  spent  in  preparing 
equipment  for  shipment  to  San  Diego,  or  storage,  and 
returning  borrowed  equipment.  The  Test  Director  will 
determine  what  is  to  be  done  on  21  September  and  inform  each 
team  leader  when  he  checks  in  at  the  close  of  business  on  20 
September. 


COMMUMICATIOHS 


communication  will  be  provided  using  Army  VRC-46  radios  and 
radios  provided  by  Motorola  and/or  SAIC. 
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Enclosure  5 


MONITOR  TEAM  ROUTES  AND  REPORTS 


Monitor  teams  will  fellow  routes  indicated  on 
which  are  provided.  In  areas  which  have  good  reception  on 
roads#  the  team  should  make  side  trips  off  th?  roads  to  test 
reception  in  draws  and  ridges  where  field  simulators  might 
be  used.  The  side  trips  should  be  made  whenever  it  appears 
that  line  of  sight  conditions  are  changed  significantly. 
Side  trips  should  be  made  about  every  two  kilometers  along  a 
road,  and  should  normally  be  about  one  kilometer  from  the 
road. 

Notes  should  be  taken  on  the  reception.  The  route  along  the 
road  should  be  marked  with  a  solid  line.  Mark  places  with 
adequate  reception  with  an  X,  mark  places  with  poor 
reception  with  a  D.  Write  in  notes  which  may  be  of 
interest.  For  example;  "No  reception  in  draw,  but  good 
reception  50  yards  away  on  ridge." 

Make  sure  that  your  batteries  are  good.  There  is  a  signal 
on  the  pager  to  indicate  when  batteries  are  low.  Please 
note  when  you  had  to  change  batteries  and  record  this  in 
your  report. 

Julius  Ickler  will  be  in  the  field  during  the  tests.  If  you 
get  back  before  he  does,  leave  your  reports,  pager,  and 
nongovernment  radios  in  LTC  Wyatt's  office.  If  you  have 
observed  something  that  needs  to  be  be  changed  before  the 
following  day,  please  wait  to  see  Julius  Ickler  that 
afternoon. 


»»*V»OOS  PAQK 

<»  blank 


map  overlays 
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Enclosure  6 


AmCHHEKT  2 
TRAHSMITTER 


iq  CH  Sm  ■»■»*< 


MOTOROLA 

USED  !;ITH  PERMISSION 
OF  ..OTOROLA,  INC. 


PURC  Radio  Paging  Stations 

Contintjous  Duty 

30-S0  MHs.  S0-100W  vwiaOit 
132-174  MHt,  SO-100W 
406420  MHx,  30-7SW  variaM* 

450470  MHz,  30-7SW  varlaMa 
470-512  MHz,  aOOOW  variaMa 


/ 


PURC  Radio  Paging  Stations 


USED  WITH  PERfllSSION 
CF  iaiOROLA,  INC. 


Act.  i^'CM  Ot  !''«  vvC'S 

•  Mt#Kl  *Cc 
3,."v 

•  Vac’.Jt  e  DCwe' 

•  Afti'anc^a  apsicf'  a'I*' 

..nitfvi 


■  X'  '  '“CJ  «.'a'P  '■  Sf'a  cxjvw*' 

<  .rr  t'f*  i’»"  "e  aC'  tv  ac'd 

•="  C  t^-Cv 


Tofx**  'adio  caci^d  rfansmcttefs  o'tef  ccn- 
t'^^ucus  dulv  cop'alon  w'tn  'u'l  'aled 
ccwe'  No  b^'tOfc*'ance  oeo'adatKya  ev“^ 
Aitt  e»ce?sive  inae  -.oitaGe  1 1 20" :  •  Of 
Ciresaive  'eff^c^fal.-'e  (  »60*Ci 


Df>cic-oc)  'Of  f'lcfi  auai''v  re'iatjie  ooe'a- 
•'CO  ■f’esp  “^tai'ons  are  Ouii!  wto  siafr- 

;r  Cf  'op-art  ^ecfrrio^ccv  The  hiQhest  'p'laDilitv 
qprr-ccfductor  ^jpv'ces  are  used  •hrouqn 
col  me  station  Easily  accessible  onnied 
c'fcoit  board  assemblies  and  oiud  m 
-emcte  control  nyxJuies  enhance  last 
easy  mamiena-ce  testing  and  reoair 

Solid  s'ate  caoina  Slatons  orovide  you 
.viin  instant  'jii  'atpd  ‘ransmit  oower 
.'^ooer  cbe'alinn  rneans  loncer  ccmoo- 
r’pnt  ite  win  rrinirTiai  rnaihtenance 

n-  Continuous  duly  Cberalion  means  reliable 
station  ce'tormance 


JsoMiMi  9u 't  in  lacir'ipids  anew  tc'  '-ne  bfidoe 

and  Stat  en  rTiete''ng  ang  levei  settings 

T«M  W  SiMVf  MpmMRC  a  smgie  station  can  be  used  <or  either 

tone  or  binary  sionaiing  formats  Each 
sta*'en  can  accommodate  two  tone  5  6 
tone  and  binary  FSK  NRZ  codes 


A  chO'Ce  o*  modem  tone  'emcte  or 
local  coni'O'  'S  available  Remote  control 
permits  Stat'Cn  CCnt'OI  Over  any  vcrce 
'reduencv  oaten  A-niie  modem  roni'oi  'S 
used  ‘Of  binary  acciicai'cns  Local  con- 
t'oi  can  be  used  Aien  tne  station  is 
dca'Pd  A'tnin  'CO  'eel  ot  me  terminal 

Stations  a'e  available  m  comoact 
caC'i'els  mat  are  'uGced  vet  attractive 
errcuon  *0'  anv  0"’Ce  enveenment  For 
cutdeo'  acC  'cat  cns  a  weathe’  'en.'Stani 
outooc'  cabinet  IS  available 


P'uG  ni  moou  es  stanfjard  'R  'nen  'ac*i 

''"C..n*  no  jno  ""p.p,  ..Q  sccsets  a'e 

s'anda'd 


All  stations  are  ooe'ated  m  the  'aciory 
unde'  normal  CDe'ating  ccndit  ons  C'lOr 
to  S"  CC  nq 

Simulcast  mode  c  npi^je  j  P'uO  "  ca'd 
tna'  'espenos  'c  'np  S  cast  SvS'pm 

Ccnr'o  e'  at  "■»  rae  nd  'e-mina' 


i. '  ^  . 

A  .  .  .  A4 


Jacstieids  a’e  mted'aied  mto  the  ime  driver 
module,  eliminating  baiH-y  inle'cabnng 

The  same  station  can  be  used  tor  tone  on- 
ly  or  tone  and  voice  c-aoing  systems  Tnis 
Oij.it  in  tieiib-i  ty  ennances  cc'^catibt  ly 
with  almost  any  tvoe  ot  system  including 
mese  Alin  visual  audible  or  siient  aie'tmg 

Tone  control  eliminates  tne  need  tor 
costly  wireline  with  DC  contmui’v  and 
can  aiso  be  used  over  rad'C  imks  thus 
eiimihalmo  me  need  'or  leased  Dhone 
lines  B  n, ary  s  onannq  provides  increased 
ve'satii-rv 


Thpep  v-nyi  ro-.prpg  cabinpts  vV'il  mam- 
•a-n  inpir  Good  iDoearanirp  tor  years  and 
are  net  SupiPC’  tc  cf  CCinG  or  SC'alcnmq 


V,li'''pnan,  P  onppi,c  tnd  sp'yic  IQ  I'p 

cernp  prpg  duiCV'V  tn.j  u  jsi  y  P  uO  ''' 

r'V'.d'u'es  anrt  sfanoaria  SiCe  r.yrv  nnr.unl-no 
anew  'c  easy  -pmovai  and  replacement 
ot  Cctrls  I  necessa'V 

Fac'cry  rre  *est'''G  npips  pi'minate  nrob- 

pms  .-m  -n,pr.»  ■--''P- A'-SP  bCru'  1^1,' 

nn  n  •  )i  'pp'  ll-n-' 

The  s-muicast  cc'itroi  rnoduie  orovides  in¬ 
dividual  caqinq  station  control  over  me 
common  RF  Lmy  or  other  audio  bath 
Stations  rv.py  be  heved  together  tor  'uii 
Simulcast  area  coverage,  m  grouos  'or 
secter  control  aconcations  or  individually 
lor  system  maintenance  Dufboses 
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DCS* 

Binarv  FSK'NRZ  data  can  oe  transmitted 
witnout  minimum  low  treouency  umits  A 
data  one  or  "zero'  sniits  tne  earner  tre- 
Quency  and  noKJS  it  mere  as  tong  as  neces¬ 
sary  Aner  me  comoiete  data  message  « 
transmitted,  the  earner  returns  to  me  ore- 
Cise  center  frequency  tor  voice  messages 

There  are  no  disallowed  cooes  m  any  for¬ 
mat  Users  can  send  any  data  message, 
mciuding  alphanumeric  strings  to  display 
pagers  without  restrictions  Without  true 

DC  response,  messages  could  be  lost 
due  to  data  distc  .lon  and  average  center 
frequency  drift 

;•  ..■  V’  '■  ■  •■'■.  .  ■• 

.  '  S-'  't  ■  i  .  JF  '  .,**  ■4'  “'  -  » 

"  '  '  ■w#"'-  '■ 

A  standard  referertce  oscillator  wnh 

1  0000002S  temperature  stability  and 
.  ±  00001  %  per  year  aging  rate  precisely 
controls  treouerKy  m  simulcast  rtyxseis 
Independent  FSK  plus  and  minus  devia- 
ton  adjustments  along  with  true  DC  med- 
uiatan.  allow  me  earner  to  be  offset  for 
binary  signaling  and  to  be  on  precise  cen¬ 
ter  frequency  for  voice  messages 

A  standard  freouency  reference  reduces 
me  long  factory  lead  time  normally  re¬ 
quired  lor  high  stability  oscillators  cut  to 
specific  freouencies  The  high  stability 
provdes  low  simulcast  distortion  tor  voice 
messages  Independent  FSK  deviation  ad- 
lusiments  reduce  signaling  errors  m 
binary  messages  Thus,  the  synthesizer 
provides  optimal  simulcast  performance 
for  systems  that  mix  tone  signaling, 
bmary  signaling  and  voce  messages 

ESiap 

A  plug  in  card  alters  audio  response  from 
the  standard  6  dB  per  octave  pre 
emphasis  to  "flat'  response 

Th«  type  of  response  profile  IS  better 
suited  to  torte  signaling  man  are  pre 
emphasis  schemes  The  danger  of  lost  or 
"laised"  tones  is  greatly  reduced 

A  plug  m  card,  m  coniuctioo  with  me  fiat 
audK)  module  allows  me  station  to  auto¬ 
matically  switch  Detween  flat  and  ore- 
emphasized  audio  for  tone  and  voice  pag¬ 
ing  when  using  2  or  5<6  tone  signaling 

Voce  actuated  response  eliminates  me 
need  for  separate  phone  lines  for  paging 
signaling  tones  and  audc 

An  internally  rrxxinted  BF  wattmeter  is 
available  on  an  rnodeis  as  an  option 

Allows  in  system  measurement  of  forward 
and  leiiecied  power 

mss^mn 

Internally  rnounted  meter  measures  an 
essential  circuits 

This  option  qieatiy  simplifies  station 
metering  and  tuning 

Link  recener  option  is  available  installed 
in  a  standard  paging  station  Option  in¬ 
cludes  flat  receiver  and  transmitter 
audn  as  wen  as '  Digital  Pnvate-Lme 
coded  squelch 

Thq  option  offers  an  alternative  to  wire- 
ime  transmitter  control  In  additiOh  to  its 
cosietfectiveness.  a  link  receiver  pro¬ 
vides  improved  audk)  to  the  system 
•  Digital  Pnvate-Lme  ■  srjueich  reduces 
■'Skip "  interference 

•  ■■  i  ■  ,  ■'  ‘-'  ■  '^' 

tOO'  j  solid  state  design  gives  you  a  tvgniy 
reliable  receiver  E«ce‘ient  selectivity  neios 
users  picli  up  proper  Signals  The  monitor 
receiver  ran  oe  installed  m  me  station  nf 
the  link  receiver  is  riot  used)  or  m  a 
separate  '9'  rack  rnounted  chassis 

The  monitor  receiver  IS  reouired  to  pre 
vent  co  channel  interference  between 
users  sharing  the  same  channel  m  a 
given  area 

A  contact  closure  is  available  to  centum 
proper  transmitter  power  and  audio 
modulation 
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This  feature  neips  provide  me  most 
etficient  and  reliable  oagmg  service 
possible  today 
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PURC  Radio  Paging  Stations 
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MODEM  Plus 

Microprocessor-Controlled 
Paging  Encoder 


USED  'TTH  PER..ISSIOH 
OF  .X)T0R0LA,  IC. 


Motorola  s  reliable,  microprocessor-controlled  paging  encoder  is  a  completely  sett-contairred  control  point  package  which 
provides  either  local  or  remote  control  of  base  stations.  Control  of  one  local  or  two  remote  (tone  or  tone-plus-binary )  stations 
IS  supported  Providing  service  for  up  to  2.000  users  with  up  to  4  addresses  each,  the  MOOEN  Plus  generates  ALL  Motorola 
paging  signalling  types.  It  signals  tone-only.  tone-arKt-voice.  numeric  and  alphanumeric  display  pagers. 


> 


FEATURES: 

•  Multiple  Mixed  Coding  Types 

•  Display  Pager  Encoding 

•  Supervisory  Control  Point  Operation 

•  Intercom 

•  Tone  and  Display  Message  Memory  Oueue 

•  2.000  Users  4  Addresses 

•  Tone.  Binary.  (Local  or  Remote).  Binary  & 
Voice  (Remote  Only).  Base  Station  Control 

•  Local  Lockout 

•  Large  i6-Oigit  Liquid  Crystal  Display 
with  User  Prompts 

•  Two  Contact  Closures  tor  Alarm  Pagers 


•  Microprocessor-Controlled 

•  Self-Test  Diagnostics  at  Power-Up 

•  Key  Lockable  On  Oft  Switch 

•  Keyboard  ModAabie  System  Configuration  Parameters 

•  1 2VDC  Operation  with  an  External  Emergency  Battery 

•  Random  or  RadoCoded  Group  Call 

•  Control  of  Two  Radio  Channels 

OPTIONS: 

•  Line  Operated  Transmit  Lockout  &  Control  (LOTL) 

•  Alphanumeric  Expansion -R3232  Dual  Ports 
for  Full  Alphanumeric  Capability 

•  Modem  for  dedicated  or  Dial-Up  Remote  Video  Display 
Terminal  Message  Input 


J 
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USED  "ITH  PER.'  ISSION 

MODEM  Plus  Paging  Encoder  of  ?iOtorola,  inc. 


FEATURES 

DESCRIPTION 

BENEFITS 

Multipl*  Mi««d  Coding  Typ«t 

The  MODEN  Pius  product  signals  tone-aiert. 
tone-and-voice  and  display  pagers  This 
includes  all  Motorola  2- Tone  5  6- Tone,  and 

Goiav  Seaueniiai  Code  iGSCi  pager  types 

Permits  use  of  existing  pagers  while  upgrading 
to  newer  faster  signalling  units  More  user 
capability  more  system  capacity  and  more 
effective  use  ot  air  time  are  achieved 

2.000  Users  4  Addresses 

The  MODEN  Plus  has  the  aP'iily  to  signal  up 
to  POCO  use's  Wiih  up  to  tour  addresses  each 

C.»n  be  used  m  small  to  medium  paging 
environments 

Tone.  Binary,  or  Binary  and  Voice 
(Local  or  Remole)  Base  Station 
Control 

Local  conitoi  via  hardwire  or  remote  control 
via  dedicated  phone  tmes  is  provided  by  the 
encoder  Bmary  and  voice  base  station  control 
ts  also  provided 

Complete  installation  flexibility  provid'riq  the 
most  cost  effective  solution  for  your  individual 
control  ;ine  needs  Provides  a  complete  control 
point  and  or  back-up  'or  a  dial  terminal 

Local  Lockout 

The  MODEN  Plus  can  sha'e  a  common  base 
Malion  When  the  channel  is  m  use.  the  erKOder 
iocKs  out  dtSribiinq  iisoperationuntiUhe  channel 
<s  dear 

Effective  sharing  of  dedicated  lines  that  drive 
a  common  base  station  when  mul*.pie  encoders 
are  located  within  one  facility 

16-Digit  Display  with  User 

Prompts 

Large  0  5  LCD  readouts  reduce  operator  fatigue 
and  chance  ot  error  encode*  prompts  the 

operator  tor  the  data  entry  sequence.  arxJ 
verit'es  proper  format  vai'd  characters  arxJ 
message  length 

Human  engineered  for  simplicity  the  encoder 
enabies  your  dispatcher  to  quickly  and  efficiently 
handle  paging  calls  Error  is  reduced  and  the 
readout  provides  positive  feedback  via  display 
of  the  encoded  pager  number  and  data 

User  Modifiable  System 
Configuration  Parameters 

Ericcder  modi’iabie  parameters  inciu*  e  pager 
types  codes  and  radio  channel  by  100  s  digit 
alarm  page  numbers  and  TCU  type  Password 
protected  access  to  key  parameters  Internal 
back-up  battery  retains  configuration 
parameters  during  extended  power  toss 

Easy  modification  of  configuralion  parameters, 
protected  agamst  unauthorized  changes  No 
need  'or  'actory  reprogramming  as  system 
grows  or  as  pager  mix  changes 

Two  Contact  Closure 

Alarm  Pages 

Automa’.'C  pager  signalling  when  burglar  alarm 
system  and  or  *ire  alarm  system  activates  Two 
encoder  keyboard  programmable  pager 
numbers  to  alert  guard  Each  alarm  has  a  unique 
siren  tone  whicn  is  transmitted 

Ou.uK  notification  o’  an  alarm  condition,  even 
m  unattended  buildings 

Microprocessor-Controlled 

The  eniire  ooefalion  o<  the  encoder  (S  controlled 
via  a  Motorola  MC6809  microprocessor  Tne 
general  operating  cnaraclerisl'cs  o*  the  encoder 
reside  in  replaceapie  ROM  Programmable 
memory  allows  ('eld  selection  ol  customer 
operating  parameters 

Easy  10  use  Provides  increased  functions  n  e 
comple*  coding  schemes,  multiple  code  types, 
prompts,  etc  i  Replaceable  ROMs  allow  the 
unit  to  grow  into  a  more  compleit  system  Internal 
battery  back-up  preserves  conliguralion  during 
power  loss 

Selt-Test  Diagnostics 
at  Power-Up 

When  restoration  of  service  occurs  aher  a  power 
loss,  ahd  at  miiiai  turn-on  me  microprocessor 
immediaiety  checks  to  see  mat  the  encoder  is 
functioning  properly 

The  system  ooeralor  can  oe  assured  that  the 
encoder  is  (unctionmg  coireclly.  or  quickly  initiale 
action  i(  repair  is  required 

Key  Lockable  On  Off  Switch 

A  key  IS  used  to  turn  the  unit  on  and  off 

Ekminales  unauthorized  terminal  usage 

O.C.  Operation  with  Estemal 
(Customer  Supplied  Battery) 
Source 

Retention  o’  service  during  AC  power  ta»i 
conditions 

The  encoder  will  still  operate  when  power  is 
tost  by  switching  to  an  external  D  C  source 

Numeric  Display  Paging 

Numeric  display  pagers  can  pe  signalled  and 
up  to  24  digits  can  be  sent  Special  aiohabei'c 
characters  can  bp  sent  to  those  numeric  display 
radios  with  this  capability 

Allows  display  of  telephone  numbers  or  special 
codes  on  the  pager  Adds  display  paging  to  an 
existing  system 

Alphanumeric  Display 

Paging 

A  limited  set  of  atphabeticcharacters  is  available 
on  the  encoder  keyboard  Full  aiphabet'C 
caovibiiity  requires  the  alphanumeric  expansion 
option  and  a  video  display  terminal  iVOTt 

Allows  short  spelled  out.  messages  ‘rom  the 
encoder  keyboard  to  Numeric  and  Atphanumen : 

OPTRX  pagers 

Tone  or  Data  Display  Memory 

Up  to  20  tone-alert  or  display  pages  can  be 
stored  unfit  me  Mdio  channel  is  available 

The  stored  pages  are  aulomalicaiiy  sent  wren 
the  channel  .s  e'ear  The  operator  does  not  have 
to  wait  to  input  calls 

Two-Channel  Operation 

Control  r*  two  separate  remote  transmitter  imes 
(S  ros>  tjie  Pages  arc  aulomancaiiv  directed 
to  me  LOrrecf  channe- 

Easy  addition  of  display  paging  on  two  radio 
channe's  Paoers  are  programmed  by  tOOs 
group  to  the  correct  channel  by  the  encoder 
conriquralton 

Control  Point  Operation 

Tt^e  necessary  ^  CC  requirements  'or  a  'icensed 
LOnlfO'  point  are  proviJed  such  as  supervisory 
takeover  arnJ  vl^ual  >'  dK:alton  of  tf.insmii 
.  opijit'ons  Ir'ten.om  r  }  the  dispatch  pomis  is 
lirovuled 

Up  to  5  other  dispatch  point  encoders  can 
operarp  m  paraiipi  to  the  control  [>0'nt  No 
additiofial  control  console  is  required  The 
encodr*r  c.m  serve  as  com'oi  {X)’nt  while  backing 
up  dial  terminal 

Random  Make  Up  Group  Call 

Up  to  b  .jff'Up-.  <*  1h  paijers  oe  cailerl 

t'.u  h  g'oup  >  a«. cessed  w  mone  pagirTq  rnimber 
Groups  n\iv  Pe  '.omo-r’ea  'o  provide  n'Ore  than 

15  p.i(,**'s  per  group  .a'* 

Rapul  lai'tnq  :•»»  spec  at  groups  Group  memt)ers 
”'.iv  be  ''.hanqed  witrc-iut  changes  m  radio 

(.Oding 
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USED  ;:ITH  PER!;iSSION 
OF  .iOTOROLA,  II.'C 


renuRct 

DESCRIPTION 

BENEFITS 

Aunmatlc  SUUon  WMMHIeatian 

Up  10  10  Morse  code  characters  and  the  time 
between  automatic  transmissions  are  keyboard 
programmable  tor  each  ol  2  radio  channels. 

Removes  the  requirement  lor  operator  manual 
station  derAiiicalion. 

PL  or  OPL  Monitor  «  UrMiMitt 
Control 

The  PL  monitor  button  enables  removal  of  PL 
squelch  for  channel  monitonf>g  Transmit  PL  is 
removed  during  paging  transmissions  and  left 
on  during  two-way  conversation 

Elimtnaie  disturbance  ol  co-user  two-way 
recenws during  pages  but  permits  talking  to 
them  when  desired 

Automatic  or  MmmmI  VWco 
lyanamlMlon 

The  encoder  can  be  configured  for  either  voice 
paging  followed  by  a  preset  talk  time,  voice 
operated  talk  time  or  manual  push-io-taik 
control 

Allows  system  to  be  set  up  to  match  user 
reqiiireinenis.  Eases  operator  s  |0b. 

Vbitago  Surga  Protection 

Both  the  AC  input  line  and  the  base  station 
control  line  are  protected  against  high  voltage 
transients 

Reduces  possibility  ol  damage  to  the  encoder 
due  to  lightning  or  input  line  voltage  induced 
voltage  spike 

HaadaatJach 

Allows  use  ol  convenient  operator  headset 
instead  of  the  desk  microphone  accessory 

Reduces  operator  fatigue  and  permits  ease  of 
dtsp^ch  Particularly  useful  in  high  traffic 
systerto 

LOTL  (Una  Oparalad  TVanamM 
Lochout) 

The  MOOEN  Plus  can  share  a  common  base 
station  When  the  channel  is  in  use  the  LOTI 
senses  the  control  signal  .v-a  iivks  out  the 
encoder  disabling  its  opet  i’  ■■  'iniii  the  channel 

IS  clear 

El'nclive  snaring  ol  dedicated  lines  that  drive  a 
c.ommon  base  station,  wtien  multiple  encoders 
are  not  located  wuhin  me  same  facility 

AlphwHNfwric  CspMSiOfI 

An  RS*23?  interface  tw''  video 

display  terminals  to  intefco»»HM;'  T  may  be 

local  or  With  modems  dedicated  o* 
remote  inputs 

Provides  multiple  inputs  for  generation  of 
aiphanumefc  rnessages  FromVDTsor 
computers  emulating  a  VOT 
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MODEN  Plus  Paging  Encoder 

Performance  Specifications 


USED  '.'ITH  PERl.ISSIOM 
OF  :;0T0R0LA,  INC. 


MocM: 

E08PLS  2000 _ T 

Numbif 

2,000  User  codes  with  up  to  4  addresses  each. 

PagaCodviypM: 

2-Tone.  5.6-Tone.  Golay  Sequential  Code  (GSC) 

Paging  Tonaa: 
Output; 

Adjustable  to  r  5  dBm  maximum  a  <3‘’'o  .-fislortion 
r  3  dBm  Ki  300-3.000  Hz.  reference  1 .000  Hz  into  a  600  ohm  load ; 

6  dS  per  octave  de-emphasis  or  flat  response. 

StatKUty/Accvraqr: 

4  0.15%,  0“C  to  <  50“C  (25"C  reference). 

Channal  Monitor  Audio: 

1 W  (a  <  5%  distortion.  Molume  control  settable 

DImanaiona: 

4  x  1 5"x  1 0"  (102x381  x254  mm)  (Height  x  Width  x  Depth) 

CK  to  1 50*C  Ambient.  25“C  reference. 

10  lbs.  (4  541(g) 

Supply  VMaga: 

1 1 7  VAC  50,60  Hz;  1 2  VDC:  230VAC  Field  Settable 

PovMT  Conaumption; 

50W 

TVanamIttar  Control . 

Remote;  Tone  or  PURC  (Paging  Universal  Remote  Control)  binary  remote  control,  one  or  two 
transmitters.  Local.  One  transmitter.  (PURC  local  not  available.) 

Alarm  Pago: 

Two  remote  closure  activated  pages.  Alert  cixioS  settable 

to  any  two  addresses.  Separate  audible  siren  tones  transmitted  for  each. 

Group  CaN: 

Random;  Maximum  of  5  groups  with  up  to  15  random  addresses. 

Radio;  Motorola  “Tone  B'  and  GSC  group  call. 

Mpinofy! 

Up  to  20  tone-alert  or  display  pages  of  24  characters  each. 

Longer  messages  take  up  more  than  one  memory  location. 

AutomadettMM 

kiwitMtfs 

Up  to  1 0  characters  per  channel  with  settable 
transmit  Interval  time. 

VWoaPaga: 

Manual  push-to-lalk.  pre-timed  (settable), 
or  voice  operated  transmit. 

OlapiayPaga: 

Basic  unit  provides  the  following  alphabetic  characters.  In  addition 
to  the  numeric,  for  transmission  to  OPTRX  Display  Pagers: 

A,  B.  C.  D.  E.  F,  G,  H,  1,  J.  L,  N.  0.  P,  S  &  U 

Foil  Aiphanumeric  Expansion 


lAprts: 

Two 

RS-232C  Signalling,  7  bit  ASCII  with  slan.  stop  bit,  odd  parity 

Rate: 

150. 300,  600. 1200. 2400, 4800. 9600  Baud  rates,  selectable 

ConnecUen,  VOU; 

Hard  wire  local:  4  wires.  50  leet  max. 

Remote  Bell  103  modem  or  equivalent,  300  baud  rale 

Bell  2 1 2  A  or  equivalent.  1200  baud  rate 

Input  Oa«toa(a;; 

VDT  or  computer,  emulating  VOT,  per  Motorola  defined  format’. 

•  fof  tuli  details  reler  to  the  MODEN  Plus  System  Planner  60P81O26C35-A 


Support  Servicet 

Wherever  Motorota  sells,  our  product  is 
OacKed  by  service,  in  the  U  S.,  we  have  900 
authorised  or  company-oinmed  centers  in 
addition.  sMjr  products  are  serviced  throughout 
the  world  by  a  wide  networtt  of  company  or 
authorized  independent  o.»trtbuior  service 
organizations 


M  MOTOROLA 

^  1301  East  Algonquin  Rd..  Schaumburg.  Illinois  60196 

(312)  39M000 

Specifications  subiect  to  change  without  notice. 

.  Motorola,  and  MOOEN  Plus  are  trademarks  of  Motorola. 
Inc.  (8406)  C  P 


Printed  in  U  S  A. 


c  1984  Mouxoia,  Inc 
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6  dB  or 
9  dB  GAIN 


ATTACHMENT  4 
ANTENNA 


DB-224 

118-174  MHz 


BROAD  BAND  GAIN  ANTENNA 
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MODEL  DB-224  is  a  high  gain,  light 
weight,  high  strength  antenna  for  use 
in  the  118-174  MHz  band.  It  is  factory 
adjusted  and  checked  for  r.^inimum 
VSWR  over  a  wide  band  of  fre<;uencies. 
Clamps  for  top  mounting  are  supplied 
with  the  antenna  but  an  additional  side 
mount  kit  (Model  OB-5001)  must  be  or¬ 
dered  when  Side  mounting  the  antenna. 

OPTIONAL  RADIATION  PATTERN.  The 

radiation  pattern  of  the  OB-224  can  be 
easily  cjianged  from  a  6  dB  gain  omni¬ 
directional  pattern  to  a  9  dB  maximum 
gain  offset  pattern,  or  from  an  offset 
to  an  omni-directional  pattern.  When 
the  four  dipole  elements  are  positioned 
evenly,  every  90  degrees  around  the 
mast,  a  circular  radiation  pattern  re¬ 
sults.  When  all  four  dipoles  are  in  line 
(collinear)  along  one  side  of  the 
mast  the  antenna  has  a  directional 
characteristic. 

BANDWIDTH.  Through  the  use  of  fold¬ 
ed  dipole  elements  and  binary  cable 
harness,  the  OB-224  has  an  excep¬ 
tionally  broad  bandwidth.  Performance 
characteristics  (gain,  VSWR)  are  essen- 
itally  constant  over  a  frequency  range 
of  10  MHz  or  more.  This  permits  the 
OB-224  to  provide  optimum  perform¬ 
ance  when  used  in  either  single  or 
multi-frequency  systems. 

TWO  PIECE  MAST.  For  ease  of  handl¬ 
ing  and  to  facilitate  shipment,  the  mast 
is  made  in  two  sections.  Assembly  of 
the  sections  is  quite  simple  and  re¬ 
quires  only  the  use  of  ordinary  hand 
tools.  The  unique  center  splice  assur  > 
proper  alignment.  (See  illustration). 

LIGHTNING  PROTECTION.  Superior 
protection  against  lightning  damage  is 
provided  by  the  aluminum  mast  with 
pointed  top  cap  which  provides  a  posi¬ 
tive  low  resistance  discharge  path  to 
tower  or  ground  system.  The  radiators 
are  operated  at  DC  ground  to  provide 
further  protection  against  lightning 
and  static  build-up. 

SPLIT  VERSION.  A  split  version  of  the 
DB-224  is  available  in  both  omni¬ 
directional  and  offset  radiation  pat¬ 
terns.  Essentially  it'  amounts  to  two  3 
dB  gain  omni-directional  or  two  6  dB 
gain  offset  antennas  on  a  single  mast. 
Separate  feed  lines  are  provided  to  the 
two  antennas. 


USED  WITH  PERMISSION 
OF  DECIBEL  PRODUCTS,  INC. 


Slmpt*  but  MCurp  BtBiniMS 
BtMt  bandiAg  clamp 
an  aaay  chanfp  from  ^ 
cular  to  offaat  raPiataon 
pattam. 


MoldaP  connactiona  for 
waatftarproof  oparatton. 


Untpua  eantar  aptica  pra> 
vanta  miaaUfnmant;  two 
piaca  conatniction  for  aaa> 
lar  handling  bafora  inatal* 


Oft-224e 
(offset  psttsm) 


V 

"T  .w  / 
o'  '  \  \ 


N  X  \  V  '  /  x' 


^  ’  '' ''  'vy 

MO-',  /  ;  I  *  \  X-'y 


/  I  \  V'W 


■-I'^rirontal  patterns  illustrate  the  maximum 
>.ain  of  the  OB-224  (6dB)  and  0B-224E 
(^od)  with  respect  to  a  half  wave  dipole 
(OdB  level). 


OB-224 
(Omni  pattern) 


decibel:  PRODUCTS,  INC- 


■>l/HS/f)»APV  i.f 


■  fO.MS  S 


Figiuw  1 


SIDE  MOUNTING 


USED  WITH  PERMISSION  OF 
DECIBEL  PRiDUaS,  INC. 


When  the  D8-ZZ4  and  D8-224E  antennas  are  mounted  to 
the  side  of  a  tower  the  horizontal  radiation  pattern  neces¬ 
sarily  becomes  distorted.  The  patterns  shown  below  indi¬ 
cate  the  typical  pattern  shape  of  the  antenna  side 
mounted  on  a  tower  with  an  18'  to  24'  face  using  the 
DB  5001  Side  Mount  Kit. 


OB-224  (ornni)  mounted  on  side  of  tower 


^  i 

u 

5?  -S 


OB.224E,  Clements  pointed  away  from  the  tower 


OB-224E,  elements  pointed  toward  the  tower 

The  OB-SOOl  Side  Mount  Kit  positions  the  antenna  ap¬ 
proximately  18"  from  the  tower  and  consists  of  an 
upper  sway  brace,  lower  bracket  (both  galvanize^'  .'nd 
the  necessary  hardware  for  attaching  the  bracket  to 
round  tower  memljers  up  to  3"  00,  or  angular  members 
up  to  2"  on  a  side.  Other  size  clamps  can  be  supplied 
on  special  order. 


ORDERING  INFORMATION 

Frequency 

Specify  exact 
frequency(s)  or 
frequency  range 
(and  termination  if 
_ nonstandard) 


Model 

OB-224  Antenra,  circular  pattern 
DB-224E  Antenna,  offset  pattern 
0B-224S  Split  Antenna,  circular 
OB-224ES  Split  Antenna,  offset 
DB-SOOl  Side  Mount  Kit 


BANDWIDTH 


In  the  frequency  range  118-144  MHz  the  DB-224  is  man¬ 
ufactured  to  order  at  the  specified  frequency.  The  band¬ 
width  is  approximately  *:  2%  of  frequency  for  a  VSWR 
less  than  1.5:1. 

In  the  frequency  range  144  to  174  MHz  the  DB-224  is 
available  in  four  frequency  ranges  from  144  to  150  MHi. 
150  to  160  MHz,  155  to  165  MHz,  or  164  to  174  MHz. 

0B-224S,  SPLIT  VERSION 

The  DB-224S  is  a  split  version  of  the  DB-224.  It  consists, 
essentially,  of  two  independent  antennas  on  the  same 
mast,  each  with  a  separate  feedline  terminated  at  the 
bottom  of  the  mast.  Each  ante.ma  has  3  dB  gain  in 
an  omni-directional  pattern  (DB-224S)  or  6  dB  gain  in 
an  offset  pattern  (DB-224ES).  Each  antenna  may  be 
used  omni  directionally  or  directionally  without  regard 
to  the  other.  Isolation  between  the  two  antennas  is 
35  dB  or  more. 


ELECTRICAL  DATA 

Frequerxy  Ranges: 

A  Range .  150-160  MHz 

B  Range .  155-165  MHz 

C  Range .  164-174  MHz 

D  Range . 118-144  MHz* 

E  Range .  144-150  h..-fz* 

Bandwidth  (150-174  MHz) . 10  MHz 

VSWR . 1.5  to  1  or  less 

Nominal  impedanca . 50  ohms 

(Sain  (over  half  wave  dipole) 

Omni  pattern .  6.0  dB 

Offset  pattern .  9.0  dB 

Maximum  power  input .  500  watts 

Vertical  pattern  beamwidth 

(half  power  points) .  16* 

Decoupling  between  antennas 

(split  models) . 35  dB  minimum 

Lightning  protection . Direct  ground 

Standard  Terminab'on:  Captive  Type  N  male  attached  to 
end  of  flexible  lead.  Other  fittings  are  available  on  special 
order. 

■Gain  and  bandwidth  ara  raducad  in  the  IIS-ISO  MHi  band. 
Contact  factory  for  details. 


MECHANICAL  DATA 


Materials: 

Mast  — ■ 


upper  .  6061-T6  Aluminum 

IV,-  00  with  A"  to  V4"  wall 

Mast —  lower .  6061 -T6  Aluminum 

2"  00  with  % "  to  A  "  wall 
Radiating  elements  ....  6063-TM2  Aluminum 
Vi"  OD  with  .058"  wall 

Mounting  clamps . Galvanized  steel 

Maximum  exposed  area 

(flat  plate  equivalent) . 3.15  sq.  ft. 

Lateral  thrust  at  100  mph 

(40  psf  flat  equivalent) . 126  lbs. 

Bending  moment  at  top  clamp 
at  100  mph 

(40  psf  flat  equivalent) .  1020  ft  lbs. 

Wind  rating  • 

Survival  (w/o  ice) . 100  mph 

Survival  (V^"  radial  ice) . 74  mph 

Overzil  length  (150-174  MHz) .  255  in. 

Shipping  length .  148  in. 

Net  weight  (w/clamps) .  .72  lbs. 

Shipping  weight  (w/clamps) .  48  lbs. 

Mounting  Clamps  (DB-365)  are  supplied  with  the  antenna 
and  fit  round  tower  members  up  to  2V,“  OD,  angle  mem. 
bers  up  to  21/2".  Other  size  clamps  can  be  furnished  on 
special  order. 

*Top  mounteci  anttnna.  Wind  rating  is  graatly  incmasad  whan 
antanna  it  sida  mountad  with  appropriata  sida  mount  kit. 

NOTE:  Th«  machanieal  spacificationt  ara  dagradad  for  tha 
antanna  covaring  tha  118*150  MHz  band. 


AHACHttllT  5 
PAGERS/RECEIVERS 


ENVOY 
Tone  and  Visual  Alert 
Radio  Pager 
Binary  Digital  Goiay  Sequential  Code 

Four  Address 

USED  WITH  PERMISSION  33-37,  41*45  MHz  (Low  Band) 

OF  riOTOROLA,  INC.  138-174  MHz  (High  Band) 

4S(M80MHz(UHF) 
A  ‘'PEOPLE  RNDER”  Radio  Pager 


MOTOROLA 


FEATURES: 

•  Tone  and  Visual  Alerting 

•  AA  Alkaline  Battery 

•  MEM<0-LERT  Deferred  Paging  Storage 

•  Low  Battery  Alert 

e  Small,  Attractive  Style 


•  Removable  Clip 

•  Goiay  Sequential  Code 

•  VIBRA-PAGE  Silent  Alerting  Option 

•  Auto  Reset 

•  Four  Address  Operation 


53 


USED  WITH  PERIilSSION 
OF  fiOTOROLA,  INC. 


The  ENVOY  tone  and  visual  alert 
radio  pager  provides  fast  one-way 
communications,  high  reliabtlity,  and 
tile  styling  pager  users  demand.  Ultra- 
comp^,  lightweight,  and  attractive, 
this  radio  pager  is  slim  enou^  to  fit 
comfortably  into  almost  any  podret 
or  purse.  An  optional  lanyard  provides 
users  added  flexibility. 


DESCRIPTION 

BENEFITS 

Small,  Atiraettw  style 

The  compact  ENVOY  radio  pager 
weighs  less  than  4  ounces  with  bat¬ 
tery.  Its  softly  contoured  polycarbo¬ 
nate  housing  presents  the  profes¬ 
sional  appearance  you  deserve. 

Provides  wearing  comfort  in  any 
position. 

- , 

IfWIlQWM  WHp 

Your  ENVOY  radio  pager  is  equipped 
with  a  sturdy  butterfly  dip  which  may 
be  easily  removed.  For  user  versatility, 
an  optional  lanyard  is  available. 

The  pager  can  be  firmly  clipped  to 
belts  or  dothing  or  used  clipless  in  the 
pocket,  briefcase,  or  purse.  The  lan¬ 
yard  affords  the  user  enhanced  security 
in  preventing  the  loss  or  breakage 
of  the  pager. 

AA  AlkaMne  Battery 

The  ENVOY  radio  pager  requires  a 
single  AA  alkaline  battery  for  its 
power. 

Inexpensive  and  readily  available  thus 
allowing  convenient  replacement. 

Battery  Monitor 

when  the  battery  voltage  drops  to  a 
marginal  level,  the  pager  emits  a 
10-second  warble  alert.  Although  low 
on  power,  the  ENVOY  radio  pager 
will  continue  to  receive  pages  for 
several  days. 

This  monitor  alert  is  a  convenient 
reminder  to  replace  the  AA  alkaline 
battery  at  the  first  opportunity.  You 
won't  be  inconvenierKed  by  an  abrupt 
lack  of  service,  miss  important  mes¬ 
sages.  or  worry  about  the  battery’s 
voltage  level. 
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USED  WITH  PERMISSION 
OF  MOTOROLA,  INC. 


MBjWCBITOtlliWd 

If  a  paga  ia  rocaivod  wtiM  tha  pager 
is  in  tha  sUant  poaition,  the  pager  wM 
immadiataly  emit  a  visual  alert  ter  10 
seconds  and  than  store.  At  a  later 
time,  the  user  can  press  the  switch  to 
ratriava  stored  pages.  Messages  are 
also  stored  in  the  *on*  position  after  10 
seconds  ter  audible  and  visual 
retrieval  at  a  later  time. 

Offers  the  ability  to  store  a  page  whan 
desirad.  Wtwn  a  page  might  distutb 
others,  the  user  can  set  the  pager  in 
the  silent  mode  to  receive  a  page  with¬ 
out  sounding  the  aiert  tone. 

Loud,  CiMr  Atort  ItoM 

The  ENVOY  radio  pager  offers  84dB 
aourtd  pressure  level  at  12  inches. 

Alert  torres  will  be  loud  and  dear,  even 
in  areas  with  high  ambient  noise. 

Long  BMory  LMo 

The  elecironic  design  of  the  ENVOY 
radio  pager  ntirjmizss  the  amount  of 
current  consuruption  required  for 
operation. 

Users  wW  aniov  tonoer  Morvais  of 
pager  satvica  before  repiecement  of 
the  battery. 

OPERATIONAL  FEATURES 

DESCRIPTION 

BENEFTTS 

Ibno  and  VIoual  Alort 

When  in  the  *on*  position,  the 

Motorola  ENVOY  tone  and  visual  alert 
allows  you  to  be  alerted  simultane¬ 
ously  by  a  beep  and  tight  indicator. 

When  in  the  silent  position,  only  the 
light  indicator  is  generated. 

The  ENVOY  radio  pager  allows  for  the 
flexibility  of  successful  alerting  in 
environments  as  diverse  as  theatres, 
churches,  courtrooms,  coratruction 
sites,  manufacturing  plants,  and 
airports. 

Four  Addraos  Oporadon 

Four  separate  paging  alerts  are  pro¬ 
vided  with  your  ENVOY  radio  pager. 

Provides  priority  alert  capability  or 
contact  with  four  paging  locations, 
such  as  home,  office,  answering 
service  or  neighbor. 

AutoRaaat 

The  page  alert  automatically  reseH 
itself  after  a  10-second  alert. 

Allows  hands-free  operation  and 
battery  life  conservation. 

OPTIONAL  FEATURE 

DESCRIPTION 

BENEFTTS 

VIBRA-PAQESilont 

Alort  CapaMlNy 

This  vibrating  optw>i  uses  a  cartridge 
with  a  mercury  N-cell  battery  and 
vibrating  motor  which  replaces  the  AA 
alkaline  battery. 

Permits  users  to  silently  receive  and 
distinguish  messages  from  four  differ¬ 
ent  sources  with  compleie  privacy. 

RELIABILITY  FEATURE 

DESCRIPTION 

BENEFITS 

Accalaralod  LHa  Ikat 

The  unique  Motorola  Accelerated  Life 

Test  is  a  proprietary  process  devel¬ 
oped  to  simulate  five  years  of  field  so  ess 
in  several  weeks.  Motorola  pagers 
are  subjected  to  the  ALT  process — in 
design,  at  preproduction,  and  during 
their  product  life  cycle. 

Motorola's  ALT  assures  product 
reliability. 
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ENVOY  Tone  and  Visual  Alert  Radio  Pager 


Performcnce  Specifications 


USED  '.'ITH  PERliISSIOH 
OF  [.O^OROLA.  INC. 


1301  East  Algonquin  Rd..  Schaumburg.  Itlinoia  60196 
(312)397.1000 

Specifications  subtect  to  change  without  notice. 

-  .  Motorola.  ENVOY.  MEM.O-LEnT.  PEOPLE  FINDER, 
and  VIBRA'PAGE.  are  trademarks  of  Motorola,  trx: 
(8405)  C  P 


Pnnted  in  U  S  A. 


r  1364  Mntoroia.  Inc 


R3  5  104A 


MOTOROLA  BPR2000 

USED  WITH  PERJ.ISSION  OF  Dlspl^  Radio  Pager 

..oTonoiA.  INC.  Binaiy  Oigitai,  Golay  Sequential  Code 

Dual  Address  and  Numeric  Displc^ 


as 


•  Full  12>0(git  Liquid  Crystal 
Display 

•  Top  Mountad  Display  for 
Easy  Raading 

j  a  Dual  Sourca  IdantHlar 

I  a  Microprocassor  Dacodar 

j  a  Four  Dynamically  Allocatad 

{  Massaga  Mamorias 

I  a  Duplicata  Massaga  Datactlon 

I  a  Availabla  with  VIBRA-PAGE 
I  Silant  Alartirtg 

I  a  Raehargaabla  NickaL 
{  Cadmium  Battary 

I  a  AA  Alkalina  Battary 

j  a  Temparatura  Compansatad 
Display 

j  a  Low  Battary  Indicator 

a  Light  for  Night  Viewing 
a  Availabla  with  Chargar 

I  A  PEOPLE  FINDER 

Radio  Pagar 


BPR  2000  Display  Radio  Pager 


USED  V'lTH  PER’ilSSIOi' 
OF  t^TOROLA.  INC 


T>ie  BPR  POOO  Discay  Pager  wiii  receive  and  disoiay  numeric 
messages  ol  uo  to  23  digits  Trus  allows  leieonone  numgers 
Dan  numoers  or  coded  messages  to  oe  sent  to  tne  eager  The 
nformalion  display  gives  you  greater  ul  i  ty  man  an  ordinary 
lone  aien  eager  Tn's  gives  yOu  mere  rciiaoie  communications 
eseoc  aiiy  n  noisv  environments 
this  high  quality  communications  devee  incoreorales 
Molorma  s  most  advanced  microcrocessor  lecnnoiogy  aionq 
With  me  same  ngn  eertormance  receiver  croven  m  Motorola  s 
DODuiar  BPR  2tXX)  seres  tone-and-voice  and  tone  alert  eagers 
Its  rugged  mechanical  design  assimilates  tne  eroven  features 
of  me  BPR  2000  lamiiy  ol  eroduct  to  achieve  a  sueet-or 
degree  ol  dependaoiiity  me  BPR  2000  diseiay  eager  has  met 
rigorous  reliability  standards  and  stringent  quality  controls  at  all 
stages  ol  design  ana  eroduction  You  can  reiy  on  me  BPR  2000 
disDiay  eager  to  receive  your  message  save  you  tme  and 
rnaximiye  your  elliciency 


Oaacfiptlon 

AdvMitogM 

UnrMdUaaMQ* 

Whenever  a  new  page  comes  m  a  un  que 
'checkerboard'  pattern  appears  on  me 
display  until  the  'read  ‘  switctt  is 
deeressed 

Even  il  you  turn  oil  the  alert  tone  the  next 
time  you  look  at  your  pager,  you  1  know 
vou  ve  teen  paged 

AulOiiMlIC  RmcI 

The  alert  will  slop  alter  eight  seconds  or 
can  be  manually  reset  belore  eignt 
seconds 

II  your  hands  are  occupied  wnen  you 
receive  a  page  it  isnT  necessary  to 
interrupt  your  activity  to  turn  oil  the  alert 

ContlmioM  "On** 
iRdtefltlOfI 

Alter  a  power-up  alert  and  bnel  display 
segment  check  me  pager  displays  me 
'audio  on'  symbol  and  ail  dashes  When 
the  eager  is  placed  m  the  'Siieni '  mode 
the  'audio  on'  symbol  will  disappear  but 
the  dashes  remain 

HI-- . 1 

A  glance  at  the  pager  assures  you  your 
unit  .s  on 

AuloiiMtlc  Otopisy 
CoiiMnuallon  and  RaMt 

The  disoiay  will  reset  to  the  "on '  mode 

12  seconds  alter  the  'read'  switch  is 
depressed  unless  there  are  more  than  12 
characters  m  your  message  In  that  case 
me  12th  character  will  be  a  lower  case  c 
to  denoie  continuation  The  rest  ol  me 
message  will  be  displayed  when  me 
read  switch  s  depressed  again  or  it 
will  be  automatically  displayed  alter 
'2  seconds 

Operation  is  simple  One  push  ol  the 
read  switch  and  the  pager  does 
the  rest 

A  seearate  switch  on  me  Irani  ol  the  pager 
can  oe  eushed  to  illuminate  me  display 

Your  message  can  be  conveniently  read 
whenever  vOu  re  m  a  dark  surrounding,  a 
theatre  a  restaurant  a  nightclub  etc 

SItanI  Paginq 

The  "Silent  switch  allows  you  to  turn  oil 
the  audible  aien  tone  The  aien  tone 
display  will  go  out  indicating  siient  mode 
operation 

In  meetings  or  at  other  times  when  the 
alerting  beep  may  be  undesirable  you 
may  delc'at  it  yet  continue  to  receive 
display  messages 

UmaOtaaaaga 

Whenever  a  new  page  comes  m  a  unique 
"checkerboard  pattern  appears  on  me 
display  until  the  read  switch  ,s  pressed 

Just  a  glance  at  tne  display  will  let  you 
know  it  you  ve  been  paged 

VmiA-PAOeAMIna 

MoM 

The  pager  can  be  ordered  equipped  with 
a  mm  alure  motor  that  causes  me  pager  to 
Vibrate  when  a  message  is  received  m  me 
"Silent '  mode 

With  this  model  T  is  possible  to  receive 
information  immediately  and  discreetly 

This  feature  is  avanaoie  with  either  tne  AA 
alkaline  or  AA  mckei-cadmium  battery 
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USED  '.'iTH  per:;ission 
OF  MOTOROLA,  II!C. 


fm0mm 

OMCHpUon 

AdNfsntSQWi 

The  BPR  2000  radio  pager  requires  only 
one  AA  AiKaiine  oattery  or  one  AA 
rechargeable  NiCKei-Cadmium  Banety  for 
ts  power  The  Sirtgie  unit  battery  charger 
allows  one  pager  and  one  spare  battery  to 
be  Charged  simultaneously 

The  repiaceaoie  arnaime  battery  can  be 
purchased  at  virtually  any  drug,  grocery, 
or  discount  store,  a  convenience  matched 
by  the  battery  charging  unit  lor  me  mcKel- 
cadmium  battery  The  charger  is  a  con¬ 
venient  place  to  store  your  pager  while 
prolonging  usage  iite  Two  L  E  0  s  on  me 
charging  unit  indicate  when  pager  and/or 
spare  battery  are  m  charging  mode 

uaia-iinrui. 

The  pager  incorporates  special  baticfy 
savirtg  circuitry  minimizing  the  atrxxitM  ol 
current  consumption  required  tor  operation 

The  AA  battery  can  provide  the  long 
service  hie  you  want,  whether  you  choose 
the  alkaline  or  nickel-cadmium  battery 

When  the  battery  approaches  the  end 
>is  useful  life  the  pager  displays  the 
'LOLOLOLOLOLO'  warning  The  pager 
will  continue  to  function  tor  several  days 

The  pager  reminds  you  to  replace  or 
recharge  the  battery  at  your  first 
opportunity,  but  you  won't  be 
inconvenienced  by  an  abrupt  lack  ol 
service  or  missed  rnessages 

Only  your  unique  pager  code  will  permit 
the  display  of  messages  intended  for  your 
pager  Trie  data  will  not  be  displayed  until 
you  depress  the  'read'  switch 

No  one  can  simply  monitor  the  channel 
and  intercept  your  messages,  as  wim  lone 
and  voice  You  control  when  me  message 

IS  displayed,  so  bystanders  can  t 
eavesdrop  -  allowing  you  more  privacy. 

TMIgHllMagt 

CiVMCtty 

The  pager  can  receive  and  display  up  to  a 
total  of  23  characters 

Additional  information,  such  as  extension 
number,  coded  caller  identifier,  or  degree 
ol  urgency,  can  be  appended  to  a  phone 
number  message. 

IMXgN 

LCOMapIlv 

The  pager  can  display  23-character 
messages  m  separate  segments  of  11 
and  12  digits  each 

Most  telephone  numbers  can  be  shown 
on  a  single  line  and  read  all  at  once 
(eg  305-555-4547) 

'ne  pager  saves  up  to  tour  messages  (m 
combinations  of  lour  i2-digil  messages, 
iwo  23-digil  messages  or  one  23  and  two 
12-digil  messages)  until  it  is  turned  off  or  a 
new  Tiessage  comes  m 

Gives  you  the  ability  to  store  up  to  tour 
messages,  thus  lessening  the  chance  tor 
missed  messages 

Dnnl 

KIWIQlMr 

The  pager  responds  to  two  dillereni 
cooes  and  indicates  on  the  display  which 
ol  me  two  codes  were  used 

For  e>  ample  you'  ollice  will  oe  identified 
by  m  ■  preli*  digit  i  or  your  home  will  be 
deniii.ed  by  the  preti*  digit  2 

Calls  can  be  screened  and  you  know 
where  10  call  back  tor  additional 
nlormaiion  When  the  pager  displays  an 
unlamiiiiir  number  the  source  will  oe 
recognized  You  can  elect  to  go  ahead 
and  call  the  number  or  call  back  to  me 
source  lor  additional  mlormaiion  first 

IbpMounMOliplay 

'’'he  too  T*ounfed  diso«av  s  r  gni-s'Cle-Lip 
Anen  tne  oager  is  AOFn  on  me  belt 

The  message  can  be  conveniently  read 

There  IS  no  need  to  take  the  pager  oil  and 
hold  i|  to  read  :l  properly 

OualFuneltan 

In  add'tion  to  is  message  capac  t  es  m  s 
pager  W'li  aiso  respond  as  an  ei;  c  e'lt 
two-address  baS'C  tone  aiert  pagv 

’'nese  distinct  aiens  migm  designate 
z-i-rmgn  messages  nke  call  your  oHice 
i-d  1  -.nme  10  be  sent  quickly 
ont  y  and  eftiCienlly 

JjjMjAwtnrri-trtif 

■Temoeraiure  compensating  crc.j ;;  r 
ensures  mat  me  d'spiay  s  hiqn  rontrr.s’ 
and  wide  vewng  angle  are  ma  ma’  -.-d 
over  me  pager  s  entire  operat  "g 
temperature  ra'i'io 

iT  nr  r  a''  :  ro  d  weather,  when  the  pager 
-t  e-r:,  ,oj  me  display  will  oe  read  easily 

New  message-.  ■'mpated  to 

messages  aitt-.  .  .  -in  memory  it  me 

now  message  1.1  ••  stored 

m.ossaqefrom  r'le  “  re  me 

stoiod  message  s  automat.cai  y  moved  to 
me  t  rst  memory  location 

i^revenis  depletion  ol  memory  capacity 
due  to  unnecessary  storage  ol  duplicated 
messages 
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PertofTnance  Specifications 

:i 

General 

Frequency: 


AilIBGB4661  0'  566:  iv  BRA  PAGE i  A03eGC4661  Of  5661 


33-3?  WHi  41  SOWHr  '38  iMMH/ 


A04BGB466t  or  566’ 


450  5t?  VHr 
406-4?0  MH,- 


w/UkaNne  Battery; 


eMnww^. 


Oisptay; 


^  — t—  ,  A1  iMl  I 

avMCTtvfiy. 


Spurioua  *  fenage 
ne)eetloo: 


Audio  Output/ 
Alert  Tone; 


Frequency  Stabmty; 


PoeMT  Supply; 


Average  LHeot 
Atkalina  Battery;* 


Coda  Format; 

BHRate 
Coda  Capacity 


4  ’  ounces  {l34gls;anaardrTx>ae<  5  0 Ounces  (I42gi  viPRA  PAGE  model 


3  10 »  2  30  «  0  84  n 

(7  87cm  «  4  84tm  «  2  13cm)  6  Ocubd  m  (97  9cuD  cm) 


5»aV  m  I  5|iV  m 


I2cnarac'ers  16  m  6ign  wtin  a 'emoefalureccdipensaled  LCD  d'SDiay 


|4|  12  cnaracier  messages  ex  (2)23  cnaracier  messaijes 
or  ( 1 )  23  cnarac;ef  message  and  <2)  '2  cnaracler  messages 


60dB  at  20  KMr  60clB  a!  30  kh/  "S  K  hz  in>  i 


5508  55o8 


830BSPL(.i  12' 


60oB  al  25  KH; 


450B 


002%  from  -  ICTC 10  *•  50  0  0005"<.  tfom  -  I0“C  to  ‘  50’C 


One  1  5  volt  AA  Aiiiaiine  Baflery  or  One  1  5  volt  recnargeaC'e  Nicl<el T admium  Ballery 


AlKaline.  w  baPerv  s.)ver  13  weexs  Wimoul  Ballery  Saver  6  *eei<s 
Ncirei-Caomium  Witn  Battery  saver  6(*eei<s  Wiinout  BaPery  Saver  2  *eexs 


23 12  Goiay  Sequential  Code 

300  Bits  sec  address  600  Bits  sec  data 

1  000  000  d'solay  pagers 


NRN4272A 


’Based  on  three  i2-0igil  messages  per  8-6oof  day  5  days  weelr 

Sii  glB  Unit  Battery  Charger 


Modal;  NLN5678A  NRN4273A 


Input:  1 17V  ac,  50-60  h;  220V  ac,  50-60 H;  220V  ac.  50-60  H; 

Charger  with  Floor  Transtormer  Charger  with  Wall  Transtormer 


Output;  Typical  45  mA  III  1  3Vdc 


One  BPR  2000  Radio  Pager  ard  One  Spare  Ncket-Cadmium  BaPerv.  NLN7057A 


Rcciiargo  Euil  recharge  time  12  hours  tor  40  hours  ol  normal  operation 

Time:  Pan  recnarge  time  2  5  nours  tor  8  rvxirs  of  normal  operation 


Slie:  3'-v.2S-«4v,- 


Welgtrt:  12  8  c;  I365g) 


NLN996tA 


Charger  with  no  transtormer 


Support  S«rvteM 

WhOfOvor  Mo«xo<«  sous,  our  product 
1$  bockod  by  sorveo  in  th#  u  S  .  wo 
havo  900  authonzod  or  company- 
owr>od  cOTYtors  In  addrtKyt.  our 
products  aro  sorvcod  mrouQhout 
tho  world  by  a  wtdo  no^«crk  o< 
company  or  authonzod  mdoporxJortt 
dtstnbutor  sorvico  or9ar>i2ations 


Motorola.  Inc  IS  an  Equal 
Employmont  Opporturvty 
Aftirmativt  Action  Employor. 


MtyrOROLM 

I30t  East  Aiponqum  Rd  .  Sebaumburg.  Illimtts  60196 
(312)397*1000 

Specifications  subtoci  to  cnange  without  notice 
“  ,  Motorola.  BPR  2000.  VlBRA-PAGE  and  PEOPLE 
FINDER  are  traderrarks  ot  Motorola.  Inc  •  1965 

by  Motorola.  Inc  ■  Printed  in  U  S  A  (6507)  C*P 

P.3-5-91E 
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DISTRIBUTION  tlfT 


DESAi^TMENT  OF  OEFtSSE 


DEPARTMEHT  OF  DEFENSE  (Continued) 


Armed  Forces  StefE  College 
ATTN:  Library 


Principal  Oep  Under  Sec  of  Oef,  Rsch  & 
ATTN:  J.  Uade  Jr. 


Assist  to  the  Sec  of  Oef,  Atomic  Energy 
ATTN:  Mil  Appl,  C.  Field 
ATTN:  R.  Magner 


Program  Analysis  I  Evaluation 
ATTN:  S.  Johnson 
ATTN:  Strat  Programs 


Defense  Advanced  Rsch  Proj  Agency 
ATTN:  TTO 

Defense  Intel  1  Agency 
ATTN:  Library 
ATTN:  RTS-2B 


Defense  Nuclear  Agency 


ATTN: 

NASF 

AHN; 

MATE 

AHN: 

NAME 

ATTN: 

RAAE 

ATTN: 

RAAE,  K.  Schwartz 

ATTN: 

RACE 

ATTN: 

RAEV 

ATTN: 

SPSS 

- ATTN: 

SPTD 

ATTN; 

STBE 

ATTN; 

STNA 

AHN: 

STRA 

ATTN: 

STSP 

4  cys  AHN: 

STTl-CA 

Oefonse  Tech  Info  Center 
12  cys  ATTN:  00 

Oep  Under  Sec  of  Oef 

ATTN:  S4TNF,  T.  Jones 


US  European  Comnd 
AUN:  Ea-3 
ATTN:  ECJ-5 

US  Natl  Nil  Representative.  SHAPE 
Attention  US  Ooc  Ofc  for 
ATTN:  Nuc  Plans 
ATTN:  Inttl 

ATTN:  Pol.  Nuc  Concepts 

US  Readiness  Conmand 
ATTN:  J-3 

Under  Sec  of  Def  for  Pol  icy 

ATTN:  Dir  Ping  A  Reouirements 

Under  Secy  of  Oef  for  Rsch  A  Engrg 
ATTN:  K.  Hinnan 

United  SUtes  Central  Comnand 

AHN:  CCJ3-0X,  Oaigneault 

DEPARTMENT  OF  THE  ARMY 

Asst  Ch  of  SUff  for  Intel  1 
ATTN:  OAMI-FIT 

Chemical  Rsch  A  Dev  Ctr 
ATTN;  SMCCR-OPR 


Field  Conmand,  ONA,  Oet  2 

Lawrence  Livermore  National  Lab 
ATTN:  FC-1 

ONA  PACOM  Liaison  Ofc 

ATTN;  J.  Bartlett 

Field  Conmand,  Defense  Nuclear  Agency 
ATTN:  FCPRH 
ATTN:  FCTT,  H.  Sunma 
ATTN:  FCTXE 

Interservice  Nuc  Hpns  School 
ATTN:  Ooc  Control 


Cep  Ch  of  SUff  for  Opt  A  Plans 
ATTN;  OAM-NCN 

ATTN:  OAMO-RQA,  Firepower  Div 
ATTN:  DAW-RQS 
AHN;  OAMO-SSM.  Pol -Mil  Oiv 
ATTN;  Tech  Advisor 
5  cys  ATTN:  DAW-NC,  Nuc  Chen  Dir 

National  Training  Ctr 
AHN:  TAF-NBC 

US  Army  Armaeent  Rsch  Oev  A  Cmd 
AHN:  DRDAR-LCN-E 


Joint  Chiefs  of  Staff 

ATTN:  J«2.  Strat  Opns  Oiv 

ATTN:  J*5,  Nuc/Chem  Picy  Br,  J.  Steckler 

ATTN:  J-5,  Hue  Div/Strat  Oiv 

ATTN:  J-5,  Strat  Oiv,  «.  McClain 

AHN:  JAO/SFD 

ATTN;  JAD/SSD 

National  Defense  University 
ATTN:  NHCLB-CR 


US  Army  Ballistic  Rsch  Lab 

AHN;  DRDAR-BLA-S,  Tech  Lib 
ATTN:  DROAR-BLV 
AHN:  R.  Reisler 

US  Army  Chemical  School 
ATTN:  ATZM-CM-F 
ATTN:  ATZN-CH-CC 
ATTN:  ATZN-CM-N 

US  Army  Comd  A  General  Staff  College 
ATTN:  OTAC 

3  cys  ATTN;  Combined  Arms  Rsch  Lib 


Engrg 


H.  Sheridan 


Ofc  of  the  Sec  of  Oef,  Net  Assessments 
ATTN:  Ooc  Control 
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DEPARTMENT  OF  DEFENSE  CONTRACTORS  (Continued) 


DEPARTMENT  OF  DEFENSE  CONTRACTORS  (Continued) 


Science  Applications  International  Corp 
ATTN:  8.  Packard 
ATTN:  0.  Erickson 
ATTN:  J.  Birney 
ATTN:  J.  Ickler 
ATTN:  J.  Martin 
ATTN:  L.  Metzger 
ATTN:  M.  Drake 
ATTN:  P.  McKeown 
ATTN:  R.  Plock 


Kaman  Tempo 
ATTN: 


DAS I AC 


